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Static RAM 


Contents 


Contents 

Static RAM Product Guide.1 

Cross Reference.....5 

Packaging.15 

Standard Static RAM 



Density 

Organization 

Package 

Speed (ns) 

TC55257B. 

.256K. 

.32K x 8. 

.P, F, SP, FT, TR ... 

.85, 100.... 

TC55257B-L. 

.256K. 

.32K x 8. 

.P, F, SP, FT, TR ... 

.85, 100.... 

TC55257B-(LT).... 

.256K. 

.32K x 8. 

.P, F, SP, FT, TR ... 

.85, 100.... 

TC55257B-L(LT).. 

.256K. 

.32K x 8. 

.P, F, SP, FT, TR ... 

.85, 100.... 

TC55257B-L(LV).. 

.256K. 

.32K x 8. 

.P, F, SR FT, TR ... 

.85, 100.... 

TC55257BI-L. 

.256K. 

.32K x 8. 

.P, F, SR FT, TR ... 

.100.... 

TC55257C. 

.256K. 

.32K x 8. 

.P, F, SP, FT, TR ... 

...70, 85, 100.... 

TC55257C-L. 

.256K. 

.32K x 8. 

.P, F, SR FT, TR ... 

...70, 85, 100.... 

TC55257CI. 

.256K. 

.32K x 8. 

.P, F, SR FT.,TR ... 

.85, 100.... 

TC55257CI-L. 

.256K. 

.32K x 8. 

.P, F, SP, FT, TR ... 

.85, 100.... 

TC551001 A-(LT)... 

.1M. 

.128K x 8. 

.P, F, FT, TR. 

...70, 85, 100.... 

TC551001A-L(LT). 

.1M. 

.128K x 8. 

.P, F, FT, TR. 

...70, 85, 100.... 

TC551001A-L(LV) 

.1M. 

.128K x 8. 

.P, F, FT, TR. 

...70, 85, 100.... 

TC551001AI. 

.1M. 

.128K x 8. 

.P, F, FT, TR. 

.85, 100.... 

TC551001AI-L. 

.1M. 

.128K x 8. 

.P, F, FT, TR. 

.85, 100.... 

TC551001B. 

.,.1M. 

.128K x 8. 

.P, F, FT, TR. 

...70, 85, 100.... 

TC551001B-L. 

.. 1M. 

.128K x 8. 

.R F, FT, TR. 

...70, 85, 100.... 

TC554161. 

.4M. 

.256Kx 16. 

.FT, TR. 

...70, 85, 100.... 

TC554161-L. 

.4M. 

.256Kx 16. 

.FT, TR. 

...70, 85, 100.... 


Features Page 

.A-1 

.Low Power.A-9 

.Low Temp.A-17 

Low Power/Low Temp. ..A-25 
..Low Power/Low Volt.... A-33 
. Ind.Temp/Low Power ...A-43 

.A-51 

.Low Power.A-59 

.Industrial Temp.A-67 

Ind. Temp./Low Power ..A-75 

.Low Temp.A-83 

Low Power/Low Temp ..A-91 
. Low Power/Low Volt. ...A-99 

.Industrial Temp.A-109 

Ind. Temp./Low Power. ..A-117 

.A-125 

.Low Power.A-133 

....A-141 

.Low Power.A-149 


High Speed Static RAM 


TC5588. 

.64K. 

.8Kx 8. 

.P, J. 

.15, 20, 25, 35 

TC55B88. 

.64K. 

.8K x 8. 

.P, J. 

.10, 12 

TC5589. 

.72K. 

.8K x 9. 

.P, J. 

.15, 20, 25, 35 

TC55464A. 

.256K. 

.64K x 4. 

.P, J. 

.15, 20, 25, 35 

TC55B464. 

.256K. 

.64K x 4. 

.P, J. 

.10, 12 

TC55465A. 

.256K. 

.64Kx 4. 

.P, J. 

.15, 20, 25, 35 

TC55B465. 

.256K. 

.64K x 4. 

.P, J. 

.10, 12 

TC55328A. 

.256K. 

.32K x 8. 

.P, J. 

.15, 20, 25, 35 

TC55B328. 

.256K. 

.32K x 8. 

.P, J. 

.10, 12 

TC55V328 . 

.256K. 

.32K x 8. 

.J. 

. 20, 25, 35 

TC55329A. 

.288K. 

.32K x 9. 

.P, J. 

.15, 20, 25, 35 

TC55B329. 

.288K. 

.32K x 9. 

.P, J. 

.10, 12 

TC551632. 

.512K. 

.32K x 16. 

.J. 

.20, 25, 35 

TC55B4256. 

.1M. 

.256K x 4. 

.J. 

.12, 15, 20 

TC55B4257. 

.1M. 

.256K x 4. 

.J. 

.12, 15, 20 

TC55B8128. 

.1M. 

.128K x 8. 

.P, J. 

.12, 15, 20 

TC551664. 

.1M. 

.64K x 16. 

.J. 

.15, 20, 25 

TC55V1664. 

.1M. 

.64Kx 16. 

.J, FT. 

.10, 12, 15 

TC55V1864. 

.1.125M. 

.64Kx 18. 

.J, FT. 

.10, 12, 15 

TC551402. 

.4M. 

.4M x 1/1M x 4. 

.J. 

.20, 25, 30 

TC554101. 

.4M. 

.1M x 4. 

.J. 

.20, 25, 30 


Package: P = Plastic DIP, F = Flat package (SOP), SP = Slim Plastic DIP, FW = Flat Wide package 

FT = Forward bend TSOP, TR = Reverse bend TSOP, J = SOJ 


TC55464A w/OE. 
TC55B464 w/OE. 


3.3V Operation 


TC55B4256 w/OE. 


3.3 V Operation 
3.3 V Operation 


B-1 

B-9 

B-17 

B-25 

B-33 

B-41 

B-49 

.B-57 

.B-65 

.B-73 

.B-79 

.B-87 

.B-95 

.B-103 

B-109 

.B-115 

. B-121 

.B-129 

.B-137 

. B-145 

.B-151 
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Contents 


Static RAM 


High Speed Synchronous Static RAM 



Density 

Organization 

Package 

Speed (ns) 

Features Page 

TC55BS4258 .... 

.1M. 

.256K x 4. 

.J. 

.10, 12 ... 

...Synchronous 100MFIz..C-1 

TC55BS8125.... 

.1M. 

.128K x 8 . 

.J. 

.10, 12 ... 

...Synchronous 100MHz.. C-7 

TC55BS8128.... 

.1M. 

. 128K x 8 . 

.J. 

. 10, 12 ... 

...Synchronous 100MHz.. C-13 


Pseudo Static RAM 





TC51832A. 

.256K. 

.32K x 8. 

.P, F, SP. 

...70,85, 100 . 

.D-1 

TC51864. 

.512K. 

.64K x 8. 

.P, F. 

.85, 100.. 

.ID 9 

TC511632. 

.512K. 

.32K x 16. 

.F, FT. 

....70, 85,100.. 

..D-19 

TC518128A. 

.1M. 

.128K x 8. 

.... P, F, SP, FW, FT.... 

.80, 100, 120.. 

. CE1/CE2.D-33 

TC518128A-LV.. 

.1M. 

.128K x 8. 

.P, F, FW, FT. 

.80, 100, 120.. 

.. CE1/CE2, Low Voltage. D-43 

TC518128B. 

.1M. 

.128K x 8. 

....P, F, SP, FW, FT.... 

...70, 80, 100.. 

.CE1/CE2.D-57 

TC518128B-V... 

.1M. 

.128K x 8. 

.P, F, FW, FT. 

... 70, 80, 100.. 

.. CE1/CE2, Low Voltage. D-67 

TC518128C. 

.1M. 

.128K x 8. 

.... R F, SP, FW, FT.... 

... 70, 80, 100.. 

.CE1/CE2.D-81 

TC518129A. 

.1M. 

.128K x 8. 

....R F, SP, FW, FT.... 

.80, 100, 120.. 

. C^CS.D-91 

TC518129A-LV.. 

.1M. 

.128K x 8. 

.P, F, FW, FT. 

.80, 100, 120.. 

.... CE/CS, Low Voltage... D-101 

TC518129AI. 

.1M. 

.128K x 8. 

.FW. 

.100.. 

.CE/CS, Ind. Temp.D-115 

TC518129B. 

.1M. 

.128K x 8. 

,...P, F, SP, FW, FT.... 

...70, 80, 100.. 

.. C^CS.D-125 

TC518129B-V... 

.1M. 

.128K x 8. 

.P, F, FW, FT. 

...70, 80, 100.. 

... CE^CS, Low Voltage.... D-135 

TC518129C. 

.1M. 

.128K x 8. 

.P, FW, FT. 

...70, 80, 100.. 

.. CE/CS.D-149 

TC518512. 

.4M. 

.512K x 8. 

.P, F, FT, TR. 

...70, 80, 100.. 

...D-159 

TC518512-(LT).. 

.4M. 

.512K x 8. 

.P, F, FT, TR. 

...70, 80, 100.. 

.Low Temp.D-167 

TC518512-(DR). 

.4M. 

.512K x 8. 

.P, F,FT, TR. 

...70, 80, 100.. 

.Data Retention.D-175 

TC518512-LV.... 

.4M. 

.512K x 8. 

.P, F, FT, TR. 

...70, 80, 100.. 

.Low Voltage.D-185 

TC518512I. 

.4M. 

.512K x 8. 

.P, F. 

.80, 100.. 

.Industrial Temp.D-197 

TC51V8512A. 

.4M. 

.512K x 8. 

.F, FT, TR. 

. 120, 150.. 

.3V Operation.D-205 

Package: P = 

Plastic DIP, F = 

Flat package (SOP), SP = 

Slim Plastic DIP, FW 

= Flat Wide package 


FT = Forward bend TSOP, TR = Reverse bend TSOP, J = SOJ 
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Static RAM 


Product Guide 


SRAM/PSRAM PART NUMBER GUIDE 


PREFIX - 

1 TC5 1 5 



1— SPECIAL DESIGNATOR(S) 

L: LOW-LOW POWER VERSION 
LT: LOW TEMPERATURE 
LV: 3.3V OR 5V OPERATION 
DR: PSRAM 3V ~ 5.5V DATA 

RETENTION AND 5V OPERATION 


SPEED 

SPECIAL DESIGNATOR 
L: LOW POWER VERSION 
I: INDUSTRIAL TEMP. RANGE 

PACKAGE 
P: PLASTIC DIP 

F: PLASTIC FIAT PACKAGE (SOP) 

SP: PASTIC SKINNY DIP 

FW: PASTIC FAT WIDE PACKAGE 

FT: THIN SMALL OUTLINE PACKAGE (TSOP) 

TR: REVERSE TYPE TSOP 

J: SMALL OUTLINE J-LEAD (SOJ) 

DIE REVISION 
BANK, A.B.C 

CONFIGURATION/DENSITY 

TECHNOLOGY 
BANK: CMOS 
B: BiCMOS 

BS: BiCMOS SYNCHRONOUS 
V: 3.0/3.3V DEVICE 


DEVICE TYPE 
1:PSRAM 
5: SRAM 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 
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Product Guide 


Static RAM 


Standard Static RAM 


70ns 


85ns 


100ns 



1 Also available in Low Power, Low Temperature, and Low Voltage versions, 

2 Also available in a Low Power version. 

3 Available in Low Temperature and Low Voltage versions. 
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Static RAM 


Product Guide 


High Speed Static RAM 


10ns/12ns 


15ns 


20ns 


25ns 


30ns/35ns 


— 32K x 8 


— 32K x 9 


CMOS 


I 8K x E 


8K x 9 


64K x 4 


32K x 16 


64K x 16 


TC5588P/J-15 


TC5589P/J-15 


TC55329AP/AJ-15 


TC551664J-15 


TC55V1664J/FT-10/12 


T C 55 V1664J/FT-15 


— 64K x 18 


TC55V1864J/FT-10/12 


TC55V1864J/FT-15 


4M x 1/ 
1MX4 


1MX4 


TC5588P/J-20 


TC5588P/J-25 


TC5589P/J-20 


TC5589P/J-25 


TC55329AP/AJ-20 


TC551632J-20 


TC551664J-20 


TC551402J-20 


TC554101J-20 


TC55329AP/AJ-25 


TC551632J-25 


TC551664J-25 


TC551402J-25 


TC554101J-25 


TC5588P/J-35 


TC5589P/J-35 



TC55464AP/AJ-15 


TC55464AP/AJ-20 


TC55464AP/AJ-25 


TC55464AP/AJ-35 





TC55465AP/AJ-15 

TC55465AP/AJ-20 

TC55465AP/AJ-25 

TC55465AP/AJ-35 







TC55328AP/AJ-15 


TC55328AP/AJ-20 


TC55328AP/AJ-25 


TC55328AP/AJ-35 








TC55V328J-20 

TC55V328J-25 

TC55V328J-35 





TC55329AP/AJ-35 


TC551632J-35 


TC551402J-30 


TC554101J-30 


BiCMOS 



' 

TC55B88P/J-10/12 


■ 


■ 

I 

TC55B464P/J-10/12 


H 




jgj 

) 

T C55 B465 P/J-10/12 





■ 

TC55B328P/J-10/12 




32K x 9 

- 

TC55B329P/J-10/12 


TC55B4256J-12 


256Kx4hH TC55B4257J-12 


TC55BS4258J-10/12 


H 128K x 8 


TC55B8128P/J-12 


TC55B4256J-15 


TC55B4257J-15 


TC55B8128P/J-15 


TC55BS8125J-10/12 


TC55BS8128J-10/12 


TC55B4256J-20 


TC55B4257J-20 


TC55B8128P/J-20 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 
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Product Guide 


Static RAM 


Pseudo Static RAM 


70ns 


80ns/85ns 


100ns 


120/150ns 



1 Also available in Low Voltage version. 

2 Also available in Low Temperature, Data Retention, and Low Voltage versions. 
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Static RAM 


Cross Reference 


Standard Static RAM (256K) 


ORGANIZATION 

.... 

32K x 8, 28-pin 

PACKAGE WIDTH 

0.6 INCH DIP 

0.45 INCH SOP 

0.3 INCH DIP 

8 x 13.4mm TYPE 1 
TSOP (Forward) 

8 x 13.4mm TYPE 1 
TSOP (Reverse) 

TOSHIBA 

TC55257CP 

TC55257CF 

TC55257CSP 

TC55257CFT 

TC55257CTR 

Cypress 






Fujitsu 

MB84256A-P 

MB84256A-PF 

MB84256A-PSK 

MB84256A-PFTN 

MB84256A-PFTR 

Hitachi 

HM62256AP 

HM62256AFP 

HM62256ASP 



Micron 






Mitsubishi 

M5M5256CP 

M5M5256CFP 

M5M5256CKP 

M5M5256CVP 

M5M5256CRV 

Motorola 






NEC 

pPD43256BCZ 

pPD43256BGU 




Samsung 

KM62256BLP 

KM62256BLG 

KM62256BLS 

KM62256BLTG 

KM62256BLRG 

Sharp 

LH52B256 

LH51256L 

LH52B256N 

LH51256LN 

LH52B256D 

LH52B256T 

LH52B256TR 

Sony 

CXK58257AP 

CXK58257AM 

CXK58257ASP 

CXK58257ATM 

CXK58257AYM 


Standard Static RAM (1M) 

ORGANIZATION 

128K x 8, 32-pin 

PACKAGE WIDTH 

0.6 INCH DIP 

0.525 INCH SOP 

8 x 20mm TYPE 1 

8 x 20mm TYPE 1 

TSOP (Forward) 

TSOP (Reverse) 

TOSHIBA 

TC551001BP 

TC551001BF 

TC551001BFT 

TC551001BTR 






Fujitsu 

MB841000-P 

MB841000-PF 



Hitachi 

HM628128ALP 

HM628128ALFP 

HM628128ALT 

HM628128ALR 

Micron 





Mitsubishi 

M5M51008AP 

M5M51008AFP 

M5M51008AVP 

M5M51008ARV 

Motorola 





NEC 

pPD431000ACZ 

pPD431000AGW 

jj.PD431000AGZ 

pPD431 OOOAGZM 

Samsung 

KM681000BLP 

KM681000BLG 

KM681000BLT 

KM681000BLR 

Sharp 





Sony 

CXK581000P 

CXK581000M 

CXK581100TM 

CXK581100YM 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC, 
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Cross Reference 


Static RAM 


High Speed CMOS/BiCMOS Static RAM (64K) 


ORGANIZATION 

8Kx 8, 28-pin 

PACKAGE WIDTH 

0.3 INCH DIP 

0.3 INCH SOJ 

BBB 

0.3 INCH SOJ 

TOSHIBA 

TC5588P 

TC5588J 

TC55B88P 

TC55B88J 

Cypress 

CY7B185-PC 

CY7C185-PC 

CY7B185-VC 

CY7C185-VC 

CY7B185-PC 

CY7C185-PC 

CY7B185-VC 

CY7C185-VC 

Fujitsu 

MB81C78A-PSK 

MB81C78A-PJ 



Hitachi 





Micron 

MT5C6408 

MT5C6408DJ 

MT5C6408 

MT5C6408DJ 

Mitsubishi 

M5M5178BP 

M5M5178BJ 



Motorola 

MCM6264CP 

MCM6264CJ 

MCM6264CP 

MCM6264CJ 

NEC 

pPD4368CR 

pPD4368LA 



Samsung 

KM6865BP 

KM6865BJ 

KM6865BP 

KM6865BJ 

Sharp 





Sony 

CXK5866P 

CXK5863BP 

CXK5866J 

CXK5863BJ 




High Speed CMOS Static RAM (72K) 

ORGANIZATION 

8K x 9, 28-pin 

PACKAGE WIDTH 

0.3 INCH DIP 


TOSHIBA 

TC5589P 

TC5589J 

Cypress 

CY7C182-PC 

CY7C182-VC 


MB81C79A-PSK 

MB81C79A-PJ 

Hitachi 






Mitsubishi 

M5M5179BP 

M5M5179BJ 

Motorola 

MCM6265CP 

MCM6265CJ 

NEC 

pPD4369CR 

pPD4369LA 

Samsung 



Sharp 



Sony 

CXK5972P 
CXK5971AP 

CXK5972J 
CXK5971AJ 
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Static RAM 


Cross Reference 


High Speed CMOS/BiCMOS Static RAM (256K) 


ORGANIZATION 

64K x 4, 24-pin 


0.3 INCH DIP 

0.3 INCH SOJ 

0.3 INCH DIP 

0.3 INCH SOJ 

TOSHIBA 

TC55464AP 

TC55464AJ 

TC55B464P 

TC55B464J 


CY7B194-PC 

CY7C194-PC 

CY7C194-VC 

CY7B194-PC 

CY7C194-PC 

CY7C194-VC 

Fujitsu 

MB81C84A-PSK 

MB81C84A-PJ 




HM6208HP 

HM6208HJP 


HM6708SHJP 

Micron 

MT5C2564 

MT5C2564DJ 

MT5C2564 

MT5C2564DJ 

Mitsubishi 

M5M5258CP 

M5M5258CJ 






High Speed CMOS/BiCMOS Static RAM (256K) 


ORGANIZATION 


64K x 4, 28-pin (OE) 


PACKAGE WIDTH 


0.3 INCH DIP 


0.3 INCH SOJ 


0.3 INCH DIP 


0.3 INCH SOJ 


TOSHIBA 


TC55465AP 


TC55465AJ 


TC55B465P 


TC55B465J 


Cypress 


CY7B195-PC 

CY7C195-PC 


CY7B195-VC 

CY7C195-VC 


CY7B195-PC 

CY7C195-PC 


CY7B195-VC 

CY7C195-VC 


Fujitsu 


MB82B85-PSK 


MB82B85-PJ 


Hitachi 


HM6709SHJP 


Micron 


MT5C2565 


MT5C2565DJ 


MT5C2565 


MT5C2565DJ 


Mitsubishi 


M5M5259CP 


M5M5259CJ 


Motorola 


MCM6209CP 


MCM6209CJ 


MCM6209CP 


MCM6709AJ 

MCM6209CJ 


NEC 


pPD43253BCR 


pPD43253BLA 


Samsung 


KM64258BP 


KM64258BJ 


KM64B258AJ 


Sharp 


LH52253D 


LH52253K 


Sony 
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Cross Reference 


Static RAM 


High Speed CMOS/BiCMOS Static RAM (256K) 


ORGANIZATION 

32K x 8, 28-pin 

PACKAGE WIDTH 

0.3 INCH DIP 

0.3 INCH SOJ 

0.3 INCH DIP 

0.3 INCH SOJ 

0.3 INCH SOJ 
(3.3 V) 

TOSHIBA 

TC55328AP 

TC55328AJ 

TC55B328P 

TC55B328J 

TC55V328J 

Cypress 

CY7B199-PC 

CY7C199-PC 

CY7B199-VC 

CY7C199-VC 

CY7B199-PC 

CY7C199-PC 

CY7B199-VC 

CY7C199-VC 

CY7C1399-VC 

Fujitsu 






Hitachi 

HM62832UHP 

HM62832UHJP 


HM67832SHJP 

HM62W832 

Micron 

MT5C2568 

MT5C2568DJ 

MT5C2568 

MT5C2568DJ 

MT5LC2568DJ 


M5M5278CP 

M5M5278CJ 


M5M52B78AJ 


Motorola 

MCM6206DP 

MCM6206DJ 

MCM6206DP 

MCM6706AJ 

MCM6206DJ 

MCM62V06DJ 

NEC 

pPD43258ACR 

pPD43258ALA 




Samsung 

KM68257BP 

KM68257BJ 


KM68B257AJ 

KM68V257J 

Sharp 

LH52258AD 

LH52258AK 




Sony 

CXK58258BP 

CXK58258BJ 




High Speed CMOS/BiCMOS Static RAM (288K) 



ORGANIZATION 

32K x 9, 32-pin 



0.3 INCH DIP 

0.3 INCH SOJ 

0.3 INCH DIP 

0.3 INCH SOJ 


TOSHIBA 

TC55329AP 

TC55329AJ 

TC55B329P 

TC55B329J 


Cypress 

CY7C188-PC 

CY7C188-VC 

CY7C188-PC 

CY7C188-VC 


Fujitsu 

MB8299-PSK 

MB8299-PJ 










Micron 






Mitsubishi 

M5M5279P 

M5M5279J 


M5M52B79J 


Motorola 


MCM6205DJ 


MCM6705AJ 


NEC 

pPD43259ACR 

(J.PD43259ALA 




Samsung 




KM69B257AJ 


Sharp 






Sony 

CXK59288P 






High Speed CMOS Static RAM (512K) 


ORGANIZATION 

32K x 16, 40-pin 

PACKAGE WIDTH 

0.4 INCH SOJ 

TOSHIBA 

TC551632J 

Cypress 


Fujitsu 


Hitachi 


Micron 


Mitsubishi 


Motorola 


NEC 


Samsung 

KM616513J 

Sharp 


Sony 
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Static RAM 


Cross Reference 


High Speed BiCMOS Static RAM (1M) 


ORGANIZATION 

256K x 4, 28-pin 

256K x 4, 32-pin (OE) 


0.4 INCH SOJ 

0.4 INCH SOJ 

TOSHIBA 


TC55B4257J 

Cypress 






1 : V. 


HM674256UHJ 

Micron 


MT5C256K4A1 DJ 

Mitsubishi 



Motorola 

MCM6728AWJ 

MCM6729AWJ 

NEC 



Samsung 


KM64B1003J 

KM641003J 

Sharp 



Sony 



High Speed BiCMOS Static RAM (1M) 

ORGANIZATION 

128K x 8, 32-pin 


PACKAGE WIDTH 

0.4 INCH SOJ 


TOSHIBA 

TC55B8128J 


Cypress 



Fujitsu 



Hitachi 

HM678127UHJ 

HM628127HJP 


Micron 

MT5C128K8A1DJ 


Mitsubishi 



Motorola 

MCM6726AWJ 


NEC 

pPD431008LE 


Samsung 

KM68B1002J 

KM681002J 


Sharp 



Sony 

CXK581120J 
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Cross Reference 


Static RAM 


High Speed CMOS Static RAM (1M) 


ORGANIZATION 

64Kx 16, 44-pin 



0.4 INCH SOJ (3.3V) 

TYPE II TSOP 
(Forward) (3.3V) 



TC55V1664J 

TC55V1664FT 

Cypress 




Fujitsu 




Hitachi 

HM621664HJP 



Micron 

MT5C64K16A1DJ 

MT5LC64K16D4DJ 

MT5LC64K16D4TG 

Mitsubishi 


M5M5V1B016J 

M5M5V1B016TP 

Motorola 




NEC 

|iPD431016LE 







Sharp 




Sony 





High Sp eed CMOS Static RAM (1.125M) 


ORGANIZATION 

64K x 18, 44-pin 

PACKAGE WIDTH 

0.4 INCH SOJ 
(3.3V) 

TYPE II TSOP 
(Forward) (3.3V) 

TOSHIBA 

TC55V1864J 

TC55V1864FT 

Cypress 



Fujitsu 



Hitachi 



Micron 



Mitsubishi 

M5M5V1B018J 

M5M5V1B018TP 

Motorola 



NEC 



Samsung 



Sharp 



Sony 




High Speed CMOS Static RAM (4M) 


ORGANIZATION 

4M x 1, 32-pin 

1M x4, 32-pin 

PACKAGE WIDTH 

0.4 INCH SOJ 

0.4 INCH SOJ 

TOSHIBA 

TC551402J 

TC551402J 

Cypress 



Fujitsu 

MB82B201-PJ 

MB82B201-PJ 

Hitachi 


HM674100HJP 

Micron 


MT5C1M4B2DJ 

Mitsubishi 



Motorola 


MCM6249WJ 

NEC 

pPD434001 LE 

PPD434004LE 

Samsung 


KM644002J 

Sharp 



Sony 
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Static RAM 


Cross Reference 


High Speed Synchronous Static RAM (1M) 


ORGANIZATION 

256K x 4, 36-pin 

PACKAGE WIDTH 

0.4 INCH SOJ 

TOSHIBA 

TC55BS4258J 

Cypress 


Fujitsu 


Hitachi 

HM67A4257JP 

Micron 


Mitsubishi 


Motorola 

MCM67Q804WJ 

NEC 


Samsung 

KM741006J 

Sharp 


Sony 

CXK77410J 
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Cross Reference 


Static RAM 


Pseudo Static RAM (256K) 


ORGANIZATION 


PACKAGE WIDTH 


TOSHIBA 


Cypress 


Fujitsu j 


Hitachi 


Micron 

Mitsubishi 

Motorola 

NEEC 

Samsung 

Sharp 

Sony 


Pseudo Static RAM (1M) 


32K x 8, 28-pin 



PACKAGE WIDTH 


Cypress 


Fujitsu 


Hitachi 


Micron 


Mitsubishi 


Motorola 


.6 INCH DIP 


TC518128CP 


128K x 8, 32-pin 




TC518128CFW 



Pseudo Static RAM (1M) 
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Static RAM 


Cross Reference 


Pseudo Static RAM (4M) 


ORGANIZATION 

512K x 8, 32-pin 

PACKAGE WIDTH 

0.6 INCH DIP 

0.525 INCH SOP 

0.4 INCH TYPE II 
TSOP (Forward) 

0.4 INCH TYPE II 
TSOP (Reverse) 

TOSHIBA 

TC518512P 

TC518512F 

TC518512FT 

TC518512TR 

Cypress 





Fujitsu 





Hitachi 

HM658512LP 

HM658512LFP 

HM658512LTT 

HM658512LRR 

Micron 





Mitsubishi 





Motorola 





NEC 





Samsung 





Sharp 





Sony 
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Cross Reference 


Static RAM 
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Static RAM 


Package 


Package 


Dual in-Line Package (DIP) 


PACKAGE NAME 

DEVICE GROUP 

DEVICE NAME 

DIP24-P-300B 

High Speed SRAM 

TC55464AP, TC55B464P 

DIP28-P-300B 

Static RAM 

TC55257BSP, TC55257CSP 

High Speed SRAM 

TC5588P, TC55B88P, TC5589P, TC55465AP, TC55B465P, TC55328AP, 
TC55B328P 

Pseudo SRAM 

TC51832ASP 

DIP28-P-600 

Static RAM 

TC55257BP, TC55257CP 

Pseudo SRAM 

TC51832AP 

DIP32-P-300 

High Speed SRAM 

TC55329AP, TC55B329P 

Pseudo SRAM 

TC518128ASP, TC518129ASP, TC518128BSP, TC518129BSP, TC518128CSP 

DIP32-P-400 

High Speed SRAM 

TC55B8128P 

DIP32-P-600 

Static RAM 

TC551001AP, TC551001 BP 

Pseudo SRAM 

TC51864P, TC518128AP, TC518129AP, TC518128BP, TC518129BP, 
TC518128CP, TC518129CP, TC518512P 
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Static RAM 


Package 


























Package Static RAM 

DIP32-P-400 


32 























Static RAM 


Package 


Small Outline L-lead Package (SOP) 


PACKAGE NAME 

DEVICE GROUP 

DEVICE NAME 

SOP28-P-450 

Static RAM 

TC55257BF, TC55257CF 

Pseudo SRAM 

TC51832AF 


Pseudo SRAM 

TC518128AF, TC518129AF, TC518128BF, TC518129BF, TC518128CF 

SOP32-P-525 

Static RAM 

TC551001AF, TC551001BF 

Pseudo SRAM 

TC51864F, TC518128AFW, TC518129AFW, TC518128BFW, TC518129BFW, 
TC518128CFW, TC518129CFW, TC51V8512AF 

SOP40-P-525 

Pseudo SRAM 

TC511632F 
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Package 


Static RAM 


SOP28-P-450 


0 


































Static RAM 


Package 





























Package 


Static RAM 


Small Outline J-lead Package (SOJ) 


PACKAGE NAME 

DEVICE GROUP 

DEVICE NAME 

SOJ24-P-300A 

High Speed SRAM 

TC55464AJ, TC55B464J 

SOJ28-P-300A 

High Speed SRAM 

TC5588J, TC55B88J, TC5589J, TC55465AJ, TC55B465J, TC55328AJ, 

TC55B328J, TC55V328J 

SOJ28-P-400 

High Speed SRAM 

TC55B4256J 

SOJ32-P-300 

High Speed SRAM 

TC55329AJ, TC55B329J 

SOJ32-P-400A 

High Speed SRAM 

TC55B4257J, TC55B8128J, TC551402J 

SO J36-P-400 

High Speed SRAM 

TC554101J, TC55BS4258J, TC55BS8125J 

SOJ40-P-400 

High Speed SRAM 

TC551632J, TC55BS8128J 

SO J44-P-400 

High Speed SRAM 

TC551664J, TC55V1664J, TC55V1864J 
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Static RAM 


Package 



































Static RAM 


Package 
























Package 


Static RAM 






















Static RAM 


Package 


Thin Small Outline L-lead Package (TSOP I) 


PACKAGE NAME 

DEVICE GROUP 

DEVICE NAME 

TSOP28-P 

Static RAM 

TC55257BFT, TC55257CFT 

TSOP28-P-A 

Static RAM 

TC55257BTR, TC55257CTR 

TSOP32-P-0820 

Static RAM 

TC551001 AFT, TC551001BFT 

Pseudo SRAM 

TC518128AFT, TC518129AFT, TC518128BFT, TC518129BFT, TC518128CFT, 
TC518129CFT 

TSOP32-P-0820A 

Static RAM 

TC551001ATR, TC551001BTR 
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Package 


Static RAM 




























Static RAM 


Package 





































Package 


Static RAM 


Thin Small Outline L-lead Package (TSOP II) 


PACKAGE NAME 

DEVICE GROUP 

DEVICE NAME 

TSOP32-P-400 

Pseudo SRAM 

TC518512FT 

T SOP32-P-400A 

Pseudo SRAM 

TC518512TR 

TSOP44-P-400 

High Speed SRAM 

TC55V1664FT, TC55V1864FT 

TSOP44-P-400B 

Pseudo SRAM 

TC5511632FT 

TSOP54-P-400 

Static RAM 

TC554161FT 

TSOP54-P-400A 

Static RAM 

TC554161TR 
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Static RAM 


Notes 


34 
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Standard SRAM 



Standard Static RAM 



Density 

Organization 

Package 

Speed (ns) 

Features Page 

TC55257B . 

.256K. 

.32K x 8. 

.P, F, SR FT, TR.... 

.85, 100... 

.A-1 

TC55257B-L. 

.256K. 

.32K x 8. 

.P, F, SR FT, TR.... 

.85, 100... 

.Low Power.A-9 

TC55257B-(LT). 

.256K. 

.32K x 8. 

.P, F, SR FT, TR.... 

.85, 100... 

.Low Temp.A-17 

TC55257B-L(LT).... 

.256K. 

.32K x 8. 

.P, F, SP, FT, TR.... 

.85, 100... 

.. Low Power/Low Temp. ..A-25 

TC55257B-L(LV) ... 

.256K. 

.32K x 8. 

.P, F, SP, FT.TR.... 

.85, 100... 

.... Low Power/Low Volt ....A-33 

TC55257BI-L. 

.256K. 

.32K x 8. 

.P,F, SP, FT, TR.... 

.100... 

....Ind.Temp/Low Power....A-43 

TC55257C. 

.256K. 

.32K x 8. 

.P, F, SP, FT, TR.... 

...70, 85, 100... 

.A 51 

TC55257C-L. 

.256K. 

.32K x 8. 

.P, F, SR FT, TR.... 

...70, 85, 100... 

.Low Power.A-59 

TC55257CI. 

.256K. 

.32K x 8. 

.P, F, SP, FT..TR.... 

.85, 100... 

.Industrial Temp.A-67 

TC55257CI-L. 

.256K. 

.32K x 8. 

.P,F, SP, FT,TR.... 

.85, 100... 

...Ind. Temp./Low Power...A-75 

TC551001A-(LT)... 

.1M. 

.128K x 8. 

.P, F, FT, TR. 

...70, 85, 100... 

.Low Temp.A-83 

TC551001A-L(LT)., 

.1M. 

.128K x 8. 

.P, F, FT, TR. 

...70, 85, 100... 

...Low Power/LowTemp...A-91 

TC551001 A- L(LV).. 

.1M. 

.128K x 8. 

.P, F, FT, TR. 

...70, 85, 100... 

....Low Power/Low Volt.A-99 

TC551001AI. 

.1M. 

.128K x 8. 

.P, F, FT, TR. 

.85, 100... 

.Industrial Temp.A-109 

TC551001 Al-L. 

.1M. 

.128K x 8. 

.P, F, FT, TR. 

.85, 100... 

...Ind. Temp./Low Power. ..A-117 

TC551001B. 

.1M. 

.128Kx8. 

.P, F, FT, TR. 

...70, 85, 100... 

.A-125 

TC551001B-L. 

.1M. 

.128K x 8. 

.P, F, FT, TR. 

...70, 85, 100... 

.Low Power.A-133 

TC554161. 

.4M. 

. 256Kx 16. 

.FT, TR. 

...70, 85, 100... 

.A-141 

TC554161-L. 

.4M. 

. 256Kx 16. 

.FT, TR. 

...70, 85, 100... 

.Low Power.A-149 


Package: P = Plastic DIP, F = Flat package (SOP), SP = Slim Plastic DIP, FT = Forward bend TSOP, TR = Reverse bend TSOP 











































































































TOSHIBA 


TC55257BPL/BFL/BSPL/BFTL/BTRL-&/10 


SILICON GATE CMOS 


32,768 WORD x 8 BIT STATIC RAM 


Description 

The TC55257BPL is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mA/MHz (typ.) and a minimum cycle time of 85ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is lOOpA. The 
TC55257BPL has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an output 
enable input (OE) provides fast memory access. The TC55257BPL is suitable for use in microprocessor systems where high 
speed, low power, and battery backup are required. 

The TC55257BPL is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack¬ 
age, and a thin small outline plastic package (forward type, reverse type). 


Features 


Pin Connection (Top View) 


• Low power dissipation: 27.5mW/MHz (typ.) 

• Standby current: 1OOpA (max.) 

• Single 5V power supply 

• Access time (max.) 



TC55257BPL/BFL/BSPL/BFTL/BTRL 

-85 

-10 

Access Time 

85ns 

100ns 

Chip Enable 

Access Time 

85ns 

100ns 

Output Enable Time 

45ns 

50ns 


• Power down feature: CE 


• Data retention supply voltage: 2.0 ~ 5.5V 

• Inputs and outputs TTL compatible 


• Package 


Pin Names 


TC55257BPL 

TC55257BFL 

TC55257BSPL 

TC55257BFTL 

TC55257BTRL 


DIP28-P-600 

SOP28-P-450 

DIP28-P-300B 

TSOP28-P 

TSOP28-P-A 


o 28 PIN DIP & SOP o 28 PIN TSOP 


AH 
A12 
A7 
AS 
A5 
A4 
A3 
A2 
A1 
AO 
1/01 
1/02 
1/03 
GND 


R/W 

A13 

AS 

A9 

Ail 

OE 

AiO 

CE 

1/08 

1/07 

1/06 

I/OS 

1/04 


[ 1 28 3 

C 2 27 3 
[ 3 26 ] 

[ 4 25 3 
[5 24 3 
C 6 23 3 
[ 7 22 3 
[8 21 3 
[9 20 3 
C 10 19 3 
[11 18 3 

C 12 17 3 
[13 16 3 
[ 14 15 3 


(forward type) (reverse type) 



14 1 


1 14 

15 28 


28 IS 


warn mmm 


AO ~ A14 

Address Inputs 


R/W 

Read/Write Control Input 

OE 

Output Enable Input 

CE 

Chip Enable Input 

1/01 ~ 1/08 

Data Input/Output 

V DD 

Power (+5V) 

GND 

Ground 

PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

PIN NAME 

OE 

A 11 

A 9 

A 8 

A 13 

R/W 

Vdd 

A 14 

A 12 

A 7 

a 6 

a 5 

a 4 

A 3 

PIN NO. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

PIN NAME 

a 2 

Ai 

A o 

1/01 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CE 

A 10 
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10 


Static RAM 


Block Diagram 



Operating Mode 


isnu 


1 

R/W 

1/01 ~ 1/08 

POWER 

Read 

L 

L 

H 


boo 


L 

* 

L 


!ddo 


L 


H 


wm 

Standby 

H 

* 

* 


wm 


* H or L 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

o 

CO 

o 

V 

V|N 

Input Voltage 

-0.3* ~ 7.0 

V 

v i/o 

Input and Output Voltage 

-0.5* ~ V DD + 0.5 

V 

Pd 

Power Dissipation 

1.0/0.8/0.6** 

w 

BUM 

Soldering Temperature • Time 

260 • 10 

°C • sec 

t strg 

Storage Temperature 

-55 - 150 

°C 

t opr 

Operating Temperature 

0 ~ 70 

°C 


* -3.0V with a pulse width of 50ns 

** Package dependent: 0.6 inch 1,0W, 0.3 inch 0.8W, 0.45 inch 0.6W 

A-2 
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Static RAM 


TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

mm 


5.5 

V 

V, H 

Input High Voltage 

2.2 

- 

V DD + 0.3 

V,L 

Input Low Voltage 

|[^Q| 

- 

0.8 

X 

Q 

> 

Data Retention Supply Voltage 


- 

5.5 


* -3.0V with a pulse width of 50ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

«L. 

Input Leakage Current 

V|N = 0 ~ v DD 

- 

- 

±1.0 

pA 

■lo 

Output Leakage Current 

EE = V,H or R/W = V| L or EE = V, H 

V OUT = 0 ~ V DD 

D 

H 

±1.0 

PA 

■oh 

Output High Current 

V 0H = 2.4V 

^L0^ 

- 


mA 

■OL 

Output Low Current 

Vql = 0-4V 

ksi 

- 

- 

mA 

m 

Operating Current 

ee = v il 

RW = V,h 

Other Input = V| H /V| L 
■out = 

tcycie - "■ MS 

- 

10 

- 

mA 

t cy cie = Min. cycle 


■ 

70 

■DD02 

EE = 0.2V 

R/W = V DD - 0.2V 
Other Input 
= V DD - 0.2V/0.2V 
■OUT = 0mA 

tcycie - 1 PS 

- 

5 

- 

tcycie = Min. cycle 

■ 

■ 

60 

■ddsi 

Standby Current 

EE = V| H 

- 

- 

3 

mA 

■ 

EE = V DD - 0.2V 

V DD = 2.0V ~ 5.5V 

Ta = 0 ~ 70°C 

- 

- 

100 

pA 

Ta = 25°C 

- 

2 


Capacitance* (Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 


C|N 

Input Capacitance 

V, N = GND 

10 

PF 

C OUT 

Output Capacitance 

V 0UT = GND 

10 


*This parameter is periodically sampled and is not 100% tested. 
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TC55257BPL/B FL/BSPL/B FTL/BTRL-85/10 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 

Read Cycle 



AC Test Conditions 


Input Pulse Levels 


Input Pulse Rise and Fall Time 


| Input Timing Measurement Reference Levels 
Output Timing Measurement Reference Levels 


Output Load 


2.4V/0.6V 

5ns 

2.2V/0.8V 

2.2V/0.8V 

1 TTL Gate and Cl = lOOpF 
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Timing Waveforms 

Read Cycle ^ 


Static RAM 


TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10 



UNKNOWN 


Write Cycle 1 (4) (R/W Controlled Write) 
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10 


Static RAM 


Write Cycle 2 ^ (CE Controlled Write) 


twc 



Notes: 

1. R/W is high for read cycles. 

2. If the CE low transition occurs coincident with or after the R/W low transition, outputs remain in a high impedance 
state. 

3. If the CE high transition occurs coincident with or prior to the R/W high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 
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Static RAM 


TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10 


Data Retention Characteristics (Ta = 0 ~ 70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

n 

Standby Current 

V DH = 3.0V 

- 

- 

50 

pA 

V DH = 5.5V 

- 

- 

100 

<CDR 

Chip Deselect to Data Retention Mode 

0 

- 

- 

ps 

l R 

Recovery Time 

*RC(1) 

- 

- 


Note (1): Read Cycle Time 

CE Controlled Data Retention Mode 



GND -:- 

Note (2): If the V| H of CE is 2.2 V in operation, l DDS i current flows during the period that the V DD voltage is going down from 4.5V to 2.4V. 
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Static RAM 


Notes 
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TOSHIBA 


TC55257BPL/BFL/BSPL/BFIL/BTRL-85L/10L 


SILICON GATE CMOS 

32,768 WORD x 8 BIT STATIC RAM 


Description 

The TC55257BPL is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mA/MHz (typ.) and a minimum cycle time of 85ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2pA at room tem¬ 
perature. The TC55257BPL has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an 
output enable input (OE) provides fast memory access. The TC55257BPL is suitable for use in microprocessor systems where high 
speed, low power, and battery backup are required. 

The TC55257BPL is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack¬ 
age, and a thin small outline plastic package (forward type, reverse type). 


Features 


Pin Connection (Top View) 


• Low power dissipation: 27.5mW/MHz (typ.) 

• Standby current: 2pA (max.) at Ta = 25°C 

• Single 5V power supply 

• Access time (max.) 



TC55257BPL/ 

TC55257BPL/ 


BFL/BSPL/BFTL/ 

BFL/BSPL/BFTL/ 


BTRL-85L 

BTRL-10L 

Access Time 

85ns 

100ns 

Chip Enable Access Time 

85ns 

100ns 

Output Enable Time 

45ns 

50ns 


• Power down feature: CE 


• Data retention supply voltage: 2.0 ~ 5.5V 

• Inputs and outputs TTL compatible 


• Package 


Pin Names 


TC55257BPL 

TC55257BFL 

TC55257BSPL 

TC55257BFTL 

TC55257BTRL 


DIP28-P-600 

SOP28-P-450 

DIP28-P-300B 

TSOP28-P 

TSOP28-P-A 


A14 

A12 

A7 

A6 

AS 

A4 

A3 

A2 

A1 

AO 

1/01 

1/02 

1/03 

GNO 



(forward type) 



p i 


hs 28] 
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L 


Static RAM 


Block Diagram 



Operating Mode 


p| N 

MODE 

CE 

0E 

R/W 

1/01 ~ 1/08 

POWER 

Read 

L 

L 

H 



Write 

L 


L 


WBSM 

Output Deselect 

L 


H 



Standby 

H 

* 

* 

High-Z 

!dds 


* H or L 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.3 ~ 7.0 

V 

V,N 

Input Voltage 

O 

K 

l 

CO 
o 1 

V 

V l/0 

Input and Output Voltage 

-0.5* ~ V DD + 0.5 

V 

P D 

Power Dissipation 

1.0/0.8/0.6** 

w 

t solder 

Soldering Temperature • Time 

260* 10 

°C • sec 

t strg 

Storage Temperature 

-55 ~150 

°C 

t opr 

Operating Temperature 

0 ~ 70 

°C 


* -3.0V with a pulse width of 50ns 

** Package dependent: 0.6 inch 1.0W, 0.3 inch 0.8W, 0.45 inch 0.6W 
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Static RAM 


TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/1OL 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 


5.0 

5.5 

V 

V, H 

Input High Voltage 

2.2 

- 

Vdd + 

V| L 

Input Low Voltage 


- 

0.8 

V DH 

Data Retention Supply Voltage 


- 

5.5 


* -3.0V with a pulse width of 50ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

lu 

Input Leakage Current 

Q 

O 

> 

! 

O 

II 

z 

> 

- 

- 

±1.0 

pA 

] LO 

Output Leakage Current 

CE = V, H or R/W = V| L or OE = V, H 

VoilT = o ~ V DD 


■ 

±1.0 

pA 

!oh 

Output High Current 

V 0H = 2.4V 

-1.0 

- 

- 

mA 

HSK 

Output Low Current 

V 0L = 0.4V 

4.0 

- 

- 

mA 

1 

Operating Current 

CE = V, L 

R/W = V| H 

Other Input = V| H /V| L 
'out = 0mA 

J. 

II 

0) 

o 

o 

- 

10 

- 

mA 

t C ycie = M 'n. cycle 

■ 

■ 

70 

■ 

CE = 0.2V 

R/W = V DD - 0.2V 
Other Input 
= V D0 - 0.2V/0.2V 
Iqut = 0mA 

1 cycle = "1 ps 

- 

5 

- 

t C ycie = Min. cycle 

■ 

■ 

60 

■ddsi 

Standby Current 

CE = V, h 

- 

- 

3 

mA 

•dDS2 

CE = V DD - 0.2V 

V DD = 2.0V ~ 5.5V 

Ta = 0 ~ 70°C 

- 

- 

30 

pA 

Ta = 25°C 

- 

- 

2 

Capacitance* (Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 


C IN 

Input Capacitance 

V, N = GND 

10 

PF 

C OUT 

Output Capacitance 

V 0UT = GND 

10 


'This parameter is periodically sampled and is not 100% tested. 
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


Read Cycle 






SYMBOL 

PARAMETER 

-85L 

-10L 









tRC 

Read Cycle Time 

85 

- 


- 


Ucc 

Address Access Time 

- 


- 



tco 

CE Access Time 

- 

85 

- 

100 


t0E 

Output Enable to Output in Valid 

- 

45 

- 

50 


tcOE 

Chip Enable (CE) to Output in Low-Z 

10 

- 

10 

- 


*OEE 

Output Enable to Output in Low-Z 

5 

- 

5 

- 


bo 

Chip Enable (CE) to Output in High-Z 

- 


- 

50 


l ODO 

Output Enable to Output in High-Z 

- 

30 

- 

40 


t0H 

Output Data Hold Time 

10 

- 

10 

“ 



Write Cycle 




TC55257BPL/BFL/BSPL/BFTL/BTRL 


SYMBOL 

PARAMETER 

-85L 

-10L 

UNIT 



MIN. 

MAX. | 

MIN. 

MAX. 


{ wc 

Write Cycle Time 

85 

- 

100 

- 


t W p 

Write Pulse Width 

60 

- - 

70 

- 


tew 

Chip Selection to End of Write 

65 

- 

90 

- 


tAS 

Address Setup Time 

0 


0 

- 


twR 

Write Recovery Time 

5 


5 

- 

ns 

toDW 

R/W to Output in High-Z 

- 

30 ^ 

- 

50 


toEW 

R/W to Output in Low-Z 

5 


5 

- 


tDS 

Data Setup Time 

40 

- 

40 

- 


tDH 

Data Hold Time 

0 


0 

- 



AC Test Conditions 


Input Pulse Levels 

2.4V/0.6V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

2.2V/0.8V 

Output Timing Measurement Reference Levels 

2.2V/0.8V 

Output Load 

1 TTL Gate and Cl = lOOpF 
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Static RAM 


TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L 


Timing Waveforms 

Read Cycle ^ 



UNKNOWN 


Write Cycle 1 (4) (R/W Controlled Write) 
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/101- 


Static RAM 



Notes: 

1. R/W is high for read cycles. 

2. If the CE low transition occurs coincident with or after the R/W low transition, outputs remain in a high impedance 
state. 

3. If the CE high transition occurs coincident with or prior to the R/W high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 
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Static RAM 


TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L 


Data Retention Characteristics (Ta = 0 - 70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

•dDS2 

Standby Current 

V D h = 3.0V 

- 

- 

20 

pA 

V DH = 5.5V 

- 

- 

30 

l CDR 

Chip Deselect to Data Retention Mode 

0 

- 

- 

MS 

l R 

Recovery Time 

l RC(1) 

- 

- 


Note (1): Read Cycle Time 

CE Controlled Data Retention Mode 



Note (2): If the V|h of CE is 2.2V in operation, Iddsi current flows during the period that the V DD voltage is going down from 4.5V to 2.4V. 
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Static RAM 
Notes 
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TOSHIBA 


TC55257BPL/BFL/BSPIVBFIL/BTRL-85/10(LT) 

SILICON GATE CMOS ——— — 

32,768 WORD x 8 BIT STATIC RAM 


Description 

The TC55257BPL is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mA/MHz (typ.) and a minimum cycle time of 85ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2pA at room tem¬ 
perature. The TC55257BPL has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an 
output enable input (OE) provides fast memory access. The TC55257BPL is suitable for use in microprocessor systems where high 
speed, low power, and battery backup are required. The TC55257BPL-(LT) has an operating temperature range of -20 ~ 7CPC so it 
is suitable for use in low temperature applications, 

The TC55257BPL is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack¬ 
age, and a thin small outline plastic package (forward type, reverse type). 

Features Pin Connection (Top View) 


• Low power dissipation: 27.5mW/MHz (typ.) 

• Standby current: 100pA(max.) 

• Single 5V power supply 

• Access time (max.) 



TC55257BPL/ 

TC55257BPL/ 


BFL/BSPL/BFTL/ 

BFL/BSPL/BFTL/ 


BTRL-85(LT) 

BTRL-IO(LT) 

Access Time 

85ns 

100ns 

Chip Enable Access Time 

85ns 

100ns 

Output Enable Time 

45ns 

50ns 


• Power down feature: CE 

• Data retention supply voltage: 2.0 ~ 5.5V 

• Wide operating temperature: -20 ~ 70°C 



V DO 

R/W 


A8 


1/05 


• Inputs and outputs TTL compatible 


• Package 


Pin Names 


TC55257BPL(LT) 

TC55257BFL(LT) 

TC55257BSPL(LT) 

TC55257BFTL(LT) 

TC55257BTRL(LT) 


DIP28-P-600 

SOP28-P-450 

DIP28-P-300B 

TSOP28-P 

TSOP28-P-A 


(forward type) 



[14 1 


hs 28 ] 



(reverse type) 



A0 ~ A14 

Address Inputs 


R/W 

Read/Write Control Input 

OE 

Output Enable Input 

CE 

Chip Enable Input 

l/OI ~ 1/08 

Data Input/Output 

Q 

O 

> 

Power (+5V) 

GND 

Ground 

PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

PIN NAME 

OE 

A ii 

A 9 

A 8 

A 13 

R/W 

V DD 

A 14 

A 12 

A 7 

A 6 

A 5 

A 4 

A 3 

PIN NO. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

PIN NAME 

a 2 

Ai 

A 0 

1/01 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CE 

A 10 
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10(LT) Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

! 

OE 

R/W 

1/01 -1/08 

POWER 

Read 

L 

L 

H 

d out 

! ddo 

Write 

L 

* 

L 

Din 

Iddo 

Output Deselect 

L 

H 

H 

High-Z 

bDO 

Standby 

H 

* 

* 

High-Z 

bos 


' H or L 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.3 - 7.0 

V 

V,N 

Input Voltage 

-0.3* ~ 7.0 

V 

v i/o 

Input and Output Voltage 

-0.5* ~ V dd + 0.5 

V 

Pd 

Power Dissipation 

1.0/0.8/0.6** 

w 

^ SOLDFR 

Soldering Temperature • Time 

260* 10 

°C • sec 

1 STRG 

Storage Temperature 

-55 - 150 

°C 

t opr 

Operating Temperature 

-20 ~ 70 

°C 


' 3.0V with a pulse width of 50ns 

" Package dependent: 0.6 inch 1,0W, 0.3 inch 0.8W, 0.45 inch 0.6W 
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Static RAM 


TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10(LT) 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V| H 

Input High Voltage 

2.4 

- 

V D d + 0.3 

V,L 

Input Low Voltage 

-0.3* 

- 

0.6 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

_i 


* -3.0V with a pulse width of 50ns 


DC Characteristics (Ta = -20 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

In 

Input Leakage Current 

V| N = 0 ~ Vqq 


- 

±1.0 

pA 

!lO 

Output Leakage Current 

CE = V| H or R/W = V !L or OE = V, H 

^OUT = 0 ~ Vqq 

- 

- 

±1.0 

MA 

'oh 

Output High Current 

V oh = 2.4V 

-1.0 

- 

- 

mA 

IoL 

Output Low Current 

V 0L = 0.4V 

4.0 

- 

- 

mA 

'ddoi 

Operating Current 

CE = V IL 

R/W = V| H 

Other Input = V| H /V tL 
Iqut = 0mA 

*cycle — ^ 

- 

10 

- 

mA 

t cycle = Min. c Y cle 

- 

- 

70 

IDD02 

CE = 0.2V 

R/W = V DD - 0.2V 
Other Input 
= Vqq - 0.2V/0.2V 
Iqut = 0mA 

tcycle = ^ 

- 

5 

- 

t cyc ie = Min. cycle 

- 

- 

60 

Iddsi 

Standby Current 

X 

> 

II 

ILU 

lo 

- 

- 

3 

mA 

!dDS2 

CE = Vqq - 0.2V 

Vqq = 2.0V ~ 5.5V 

Ta = -20 - 70°C 

- 

- 

100 

pA 

Ta = 25°C 

- 

2 

- 

Capacitance* (Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 


C IN 

Input Capacitance 

V| N = gnd 

10 

PF 

C OUT 

Output Capacitance 

V OU t=GND 

10 


'This parameter is periodically sampled and is not 100% tested. 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 


A-19 







TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10(LT) 


Static RAM 


AC Characteristics (Ta = -20 ~ 70°C, V DD = 5V±10%) 


Read Cycle 




TC55257BPL/BFL/BSPL/BFTL/BTRL 


SYMBOL 

PARAMETER 

-85(LT) 

"10(LT) 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 


l RC 

Read Cycle Time 

85 

- 

100 

- 


l ACC 

Address Access Time 

- 

85 

- 

100 


l CO 

CE Access Time 

- 

85 

- 

100 


l OE 

Output Enable to Output in Valid 

- 

45 

- 

50 


tcOE 

Chip Enable (CE) to Output in Low-Z 

5 

- 

5 

- 

ns 

♦OEE 

Output Enable to Output in Low-Z 

0 

- 

0 

- 


tOD 

Chip Enable (CE) to Output in High-Z 

- 

30 

- 

50 


toDO 

Output Enable to Output in High-Z 

- 

30 

- 

40 


tQH 

Output Data Hold Time 

10 

- 

10 

- 



Write Cycle 




TC55257BPL/BFL/BSPL/BFTL/BTRL 


SYMBOL 

PARAMETER 

-85(LT) 

'IO(LT) 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 


{ wc 

Write Cycle Time 

85 

- 

100 

- 


t W p 

Write Pulse Width 

60 

- 

70 

- 


tew 

Chip Selection to End of Write 

65 

- 

90 

- 


*AS 

Address Setup Time 

0 

- 

0 

- 


*WR 

Write Recovery Time 

5 

- 

5 

- 

ns 

t<DDW 

RAA/ to Output in High-Z 

- 

30 

- 

50 


l OEW 

RA/V to Output in Low-Z 

0 

- 

0 

- 


*DS 

Data Setup Time 

40 

- 

40 

- 


tDH 

Data Hold Time 

0 

- 

0 

- 



AC Test Conditions 


Input Pulse Levels 

2.6V/0.4V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

2.4V/0.6V 

Output Timing Measurement Reference Levels 

2.2V/0.8V 

Output Load 

1 TTL Gate and C L = lOOpF 
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Static RAM TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10(LT) 

Timing Waveforms 

Read Cycle (1 * 


*RC 



UNKNOWN 
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10(LT) Static RAM 



Notes: 

1. R/W is high for read cycles. 

2. If the CE low transition occurs coincident with or after the R/W low transition, outputs remain in a high impedance 
state. 

3. If the CE high transition occurs coincident with or prior to the R/W high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 
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Static RAM 


TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10(LT) 


Data Retention Characteristics (Ta = -20 ~ 70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

X 

o 

> 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

•dDS2 

Standby Current 

V DH = 3.0V 

- 

- 

50 

pA 

V DH = 5.5V 

- 

- 

100 

l CDR 

Chip Deselect to Data Retention Mode 

0 

- 

- 

ps 

*R 

Recovery Time 

*RC(1) 

- 



Note (1): Read Cycle Time 

CE Controlled Data Retention Mode 



Note (2): If the V N of CE is 2.4V in operation, l DDS1 current flows during the period that the V DD voltage is going down from 4.5V to 2.6V. 
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Static RAM 


Notes 
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TOSHIBA 


TC55257BPL/BFL/BSPL/BFIL/BTRL-85L/10L(LT) 

SILICON GATE CMOS 

32,768 WORD x 8 BIT STATIC RAM 


Description 

The TC55257BPL is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mA/MHz (typ.) and a minimum cycle time of 85ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2pA at room tem¬ 
perature. The TC55257BPL has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an 
output enable input (OE) provides fast memory access. The TC55257BPL is suitable for use in microprocessor systems where high 
speed, low power, and battery backup are required. The TC55257BPL-L(LT) has an operating temperature range of -20 - 7CPC so 
it is suitable for use in low temperature applications. 

The TC55257BPL is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack¬ 
age, and a thin small outline plastic package (forward type, reverse type). 


Features 


Pin Connection (Top View) 


• Low power dissipation: 27.5mW/MHz (typ.) 

• Standby current: 2pA at Ta = 25°C (max.) 

• Single 5V power supply 

• Access time (max.) 



TC55257BPL/BFL/BSPL/BFTL/BTRL 

-85L(LT) 

-IOL(LT) 

Access Time 

85ns 

100ns 

Chip Enable Access Time 

85ns 

100ns 

Output Enable Time 

45ns 

50ns 


• Power down feature: CE 

• Data retention supply voltage: 2.0 ~ 5.5V 

• Inputs and outputs TTL compatible 

• Wide operating temperature: -20 ~ 70°C 

• Package TC55257BPL-L(LT) : DIP28-P-600 

TC55257BFL-L(LT) : SOP28-P-450 
TC55257BSPL-L(LT): DIP28-P-300B 
TC55257BFTL-L(LT): TSOP28-P 
TC55257BTRL-L(LT): TSOP28-P-A 

Pin Names 


A14 
A12 
A7 
AS 
AS 
A4 
A3 
A 2 
A1 
A0 
l/Ol 
1/02 
1/03 
GND 


Vqo 

R/W 

A13 

A8 

A9 

Ail 

OE 

AM) 

CE 

1/08 

1/07 

1/06 

1/05 

1/04 



(forward type) 



M4 T 


hS 28| 



(reverse type) 



AO ~ A14 

Address Inputs 


R/W 

Read/Write Control Input 

OE 

Output Enable Input 

CE 

Chip Enable Input 

1/01 ~ 1/08 

Data Input/Output 

V DD 

Power (+5V) 

GND 

Ground 

PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

PIN NAME 

OE 

An 

A 9 

A 8 

A 13 

R/W 

o 

o 

> 

a 14 

A 12 

A 7 

A 6 

a 5 

a 4 

A 3 

PIN NO. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

PIN NAME 

a 2 

Ai 

A 0 

1/01 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CE 

A 10 
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LT) Static RAM 


Block Diagram 



Operating Mode 



1 

0E 

R/W 

1/01 ~ 1/08 

POWER 

Read 

L 

L 

H 

d out 

•ddo 

Write 

L 

* 

L 

Din 

!ddo 

Output Deselect 

L 

H 

H 


wm 

Standby 

H 

* 

* 

High-Z 

•dds 


* H or L 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.3 ~ 7.0 

V 

V| N 

Input Voltage 

-0.3* ~ 7.0 

V 

v i/o 

Input and Output Voltage 

-0.5* ~ V DD + 0.5 

V 

p D 

Power Dissipation 

1.0/0.8/0.6** 

w 


Soldering Temperature • Time 

260* 10 

°C • sec 

t strg 

Storage Temperature 

-55 ~150 

°C 

MEM 

Operating Temperature 

-20 ~ 70 

°C 


* -3.0V with a pulse width of 50ns 

** Package dependent: 0.6 inch 1,0W, 0.3 inch 0.8W, 0.45 inch 0.6W 
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Static RAM TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LT) 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

O 

Q 

> 

Power Supply Voltage 

■ 

5.0 

5.5 


V,H 

Input High Voltage 

mm 

- 


V,L 

Input Low Voltage 

iqu 

- 

0.6 

X 

Q 

> 

Data Retention Supply Voltage 


- 

5.5 


* -3.0V with a pulse width of 50ns 


DC Characteristics (Ta = -20 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

In 

Input Leakage Current 

o 

a 

> 

i 

o 

ii 

z 

> 

- 

- 

±1.0 

pA 

•lo 

Output Leakage Current 

CE = V| H or R/W = V| L 
Vqut = 0 ~ Vqq 

or OE = V| H 

- 

■ 

±1.0 

pA 

•oh 

Output High Current 

V OH = 2.4V 

-1.0 

- 

- 

mA 

MSM 

Output Low Current 

V 0L = 0.4V 

4.0 

- 

- 

mA 



CE = V IL , 

•cycle — • MS 

- 

10 

- 


■ 


R/W = Vqq - 0.2V, 

•out = 

Other Input = V| H /V !L 

t C ycie = Min. cycle 

■ 

■ 

70 



Operating Current 

CE = 0.2V 

•cycle = "• M-® 

- 

5 

- 

mA 

■ 


R/W = Vqq - U.'tdV, 

•out - 0mA 

Other Input 
= Vqq - 0.2V/0.2V 

•cycle = M 'n. cycle 

- 

■ 



•ddsi 


UE = V,h 

- 

- 

3 

mA 

■ 

Standby Current 

CE = Vqq - 0.2V 

Ta = -20 ~ 70°C 

- 

- 

30 

pA 


Vqq = 2.0V ~ 5.5V 

Ta = 25°C 

- 

- 

2 

Capacitance* (Ta = 25°C, f = 1 MHz) 







SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 



C IN 

Input Capacitance 

V, N = GND 

10 

PF 



C OUT 

Output Capacitance 

Vqut = CND 

10 




*This parameter is periodically sampled and is not 100% tested. 
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LT) Static RAM 


AC Characteristics (Ta = -20 ~ 70°C, V DD = 5V±10%) 


Read Cycle 




TC55257BPL/BFL/BSPL/BFTL/BTRL 


SYMBOL 

PARAMETER 

-85L(LT) 

-IOL(LT) 




MIN. 

MAX. 

MIN. 

MAX. 


tRC 

Read Cycle Time 

85 

- 

100 

- 


{ ACC 

Address Access Time 

- 

85 

- 

100 


*00 

CE Access Time 

- 

85 

- 

100 


t<DE 

Output Enable to Output in Valid 

- 

45 

- 

50 


l COE 

Chip Enable (CE) to Output in Low-Z 

5 

- 

5 

- 

ns 

tOEE 

Output Enable to Output in Low-Z 

0 

- 

0 

- 


l OD 

Chip Enable (CE) to Output in High-Z 

- 

30 

- 

50 


tODO 

Output Enable to Output in High-Z 

- 

30 

- 

40 


*OH 

Output Data Hold Time 

10 

~ 

10 

- 



Write Cycle 




TC55257BPL/BFL/BSPL/BFTL/BTRL 


SYMBOL 

PARAMETER 

-85L(LT) 

-IOL(LT) 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 


twc 

Write Cycle Time 

85 

- 


- 


twp 

Write Pulse Width 

60 

- 


- 


tew 

Chip Selection to End of Write 

65 

- 

90 

- 


tAS 

Address Setup Time 

0 

- 

0 

- 


twR 

Write Recovery Time 

5 

- 

5 

- 

ns 



- 

30 

- 




R/W to Output in Low-Z 

0 

- 

0 

- 


tDS 

Data Setup Time 

40 

- 

40 

- 


tDH 

Data Hold Time 

0 

- 

0 

- 



AC Test Conditions 


Input Pulse Levels 

2.6V/0.4V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

2.4V/0.6V 

Output Timing Measurement Reference Levels 

2.2V/0.8V 

Output Load 

1 TTL Gate and Cl = 10OpF 
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Static RAM TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LT) 


Timing Waveforms 

Read Cycle ^ 



UNKNOWN 


Write Cycle 1 (4) (R/W Controlled Write) 






TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LT) Static RAM 


Write Cycle 2 ^ (CE Controlled Write) 


twc 



Notes: 

1. RAN is high for read cycles. 

2. If the CE low transition occurs coincident with or after the RAN low transition, outputs remain in a high impedance 
state. 

3. If the CE high transition occurs coincident with or prior to the R/W high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 
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Static RAM TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LT) 


Data Retention Characteristics (Ta = -20 - 70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V D H 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

■dDS2 

Standby Current 

V D h = 3.0V 

- 

- 

20 

pA 

V DH = 5.5V 

- 

- 

30 

tCDR 

Chip Deselect to Data Retention Mode 

0 

- 

- 

ps 

l R 

Recovery Time 

tRC(1) 

- 

- 


Note (1): Read Cycle Time 

CE Controlled Data Retention Mode 



GND - 

Note (2): If the V| H of CE is 2.4V in operation, l DDS i current flows during the period that the V DD voltage is going down from 4.5V to 2.6V. 
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Static RAM 


Notes 
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TOSHIBA 


TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LV) 


SILICON GATE CMOS 

32,768 WORD x 8 BIT STATIC RAM 


Description 

The TC55257BPL is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mA/MHz (typ.) and a minimum cycle time of 85ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2pA at room tem¬ 
perature. The TC55257BPL has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an 
output enable input (OE) provides fast memory access. The TC55257BPL is suitable for use in microprocessor systems where high 
speed, low power, and battery backup are required. 

The TC55257BPL is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack¬ 
age, and a thin small outline plastic package (forward type, reverse type). 


Features 


Pin Connection (Top View) 


• Low power dissipation: 27.5mW/MHz (typ.) 

• Standby current: 2pA (max.) at Ta = 25°C 

• Single 5V power supply 

• Access time (max.) 



TC55257BPL/BFL/BSPL/BFTL/BTRL 

-85L(LV) 

-IOL(LV) 

Access Time 

85ns 

100ns 

Chip Enable Access Time 

85ns 

100ns 

Output Enable Time 

45ns 

50ns 


• Power down feature: CE 


• Data retention supply voltage: 2.0 ~ 5.5V 

• Inputs and outputs TTL compatible 


• Package 


TC55257BPL 

TC55257BFL 

TC55257BSPL 

TC55257BFTL 

TC55257BTRL 


DIP28-P-600 

SOP28-P-450 

DIP28-P-300B 

TSOP28-P 

TSOP28-P-A 


A14 

A12 

A7 

A6 

AS 

A4 

A3 

A2 

A1 

AO 

l/Ol 

1/02 

1/03 

GND 


v oo 

R/W 

AI3 

A8 

A9 

AH 

OE 

AIO 

CE 

1/08 

1/07 

1/06 

1/05 

1/04 


.. 

1 

- 

28 

2 

27 

3 

26 

4 

25 

S 

24 

6 

23 

7 

22 

8 

21 

9 

20 

10 

19 

11 

18 

12 

17 

13 

16 

14 

15 


(forward type) 



(reverse type) 



Pin Names 


AO - A14 

Address Inputs 

R/W 

Read/Write Control Input 

OE 

Output Enable Input 

CE 

Chip Enable Input 

1/01 ~ 1/08 

Data Input/Output 

o 

Q 

> 

Power (+5V) 

GND 

Ground 


PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

PIN NAME 

OE 

A 11 

A 9 

a 8 

a i3 

R/W 

v dd 

A 14 

A-12 

A 7 

a 6 

A 5 

a 4 

a 3 

PIN NO. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

PIN NAME 

a 2 

Ai 

A o 

1/01 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CE 

Aio 
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LV) Static RAM 


Block Diagram 



Operating Mode 


bhn 



R/W 

1/01 ~ 1/08 

POWER 

Read 

L 

L 

H 

d out 

taDO 

Write 

L 

* 

L 

D,N 

•ddo 


L 

H 

H 

High-Z 

boo 

Standby 

H 

* 

* 

High-Z 

!dds 


* H or L 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

Vqd 

Power Supply Voltage 

-0.3 - 7.0 

V 

V| N 

Input Voltage 

-0.3* ~ 7.0 

V 

V l/0 

Input and Output Voltage 

-0.5* ~ V DD + 0.5 

V 

P D 

Power Dissipation 

1.0/0.8/0.6** 

w 

iBBBRisIsB 

Soldering Temperature • Time 

260* 10 

°C • sec 

t strg 

Storage Temperature 

-55 - 150 

°C 


Operating Temperature 

o 

l 

"si 

o 

°C 


* -3.0V with a pulse width of 50ns 

** Package dependent: 0.6 inch 1,0W, 0.3 inch 0.8W, 0.45 inch 0.6W 
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Static RAM TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LV) 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 


5.0 

5.5 

V 

V| H 

Input High Voltage 

2.2 

- 


V,L 

Input Low Voltage 

-0.3* 

- 

0.8 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 


* -3.0V with a pulse width of 50ns 


DC Characteristics (Ta = 0 - 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

'Ll 

Input Leakage Current 

a 

o 

> 

i 

o 

II 

z 

> 

- 

- 

±1.0 

pA 

■lo 

Output Leakage Current 

CE = V| H or R/W = V, L 
VqUT = 0 ~ Vdd 

or OE = V !H 

- 

H 

±1.0 

pA 

■oh 

Output High Current 

Vqh = 2.4V 

-1.0 

- 


mA 

■OL 

Output Low Current 

V 0L = 0.4V 

4.0 

- 

- 

mA 



CE = V IL 


- 

10 

- 


■ddoi 


R/W = V|)_j 

Other Input = V| H /Vj L 
■out = 0mA 


■ 

■ 

70 



Operating Current 

CE = 0.2V 


- 

5 

- 

mA 

■d0O2 

- 

R/W = Vqq - U.2V 
Other Input 
= V DD - 0.2V/0.2V 
■out = 0mA 



■ 

60 


■ddsi 


X 

> 

ii 

ILL! 

lo 

- 

- 

3 

mA 

■dDS2 

Standby Current 

CE = V DD - 0.2V 

Ta = 0 - 70°C 

- 

- 

30 

pA 


V DD = 2.0V - 5.5V 

Ta = 25°C 

- 

- 

2 

Capacitance* (Ta = 25°C, f = 1 MHz) 







SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 



C IN 

Input Capacitance 

V, N = GND 

10 

PF 



C OUT 

Output Capacitance 

V 0UT = GND 

10 




‘This parameter is periodically sampled and is not 100% tested. 
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LV) Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


Read Cycle 




TC55257BPL/BFL/BSPL/BFTL/BTRL 



PARAMETER 

-85L(LV) 

-IOL(LV) 

UNIT 






MAX. 


l RC 

Read Cycle Time 

85 

- 

100 

“ 


l ACC 

Address Access Time 

- 

85 

- 

100 


l C0 

CE Access Time 

- 

85 

- 

100 


*0E 

Output Enable to Output in Valid 

- 

45 

- 



tcOE 

Chip Enable (CE) to Output in Low-Z 

10 

- 

10 

- 

ns 

l OEE 

Output Enable to Output in Low-Z 

5 

- 

5 

- 


l 0D 

Chip Enable (CE) to Output in High-Z 

- 


- 

50 


tODO 

Output Enable to Output in High-Z 

- 

30 

- 

40 


l 0H 

Output Data Hold Time 

10 


10 

- 



Write Cycle 




TC55257BPL/BFL/BSPL/BFTL/BTRL 


SYMBOL 

PARAMETER 

-85L(LV) 

-IOL(LV) 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 


*wc 

Write Cycle Time 

85 

- 

100 

- 


t W p 

Write Pulse Width 

60 

- 

70 

- 


*cw 

Chip Selection to End of Write 

65 

- 

90 

- 


l AS 

Address Setup Time 

0 

- 

0 

- 


*WR 

Write Recovery Time 

5 

_I_ 

5 

- 


tODW 

R/W to Output in High-Z 

- 


- 



toEW 


5 

- 

5 

- 



Data Setup Time 

40 

- 

40 

- 



Data Hold Time 

0 

~ 

0 

- 



AC Test Conditions 


Input Pulse Levels 

2.4V/0.6V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

2.2V/0.8V 

Output Timing Measurement Reference Levels 

2.2V/0.8V 

Output Load 

1 TTL Gate and C L = lOOpF 


A-36 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 






















































Timing Waveforms 

Read Cycle ^ 


Static RAM TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LV) 












TC55257BPUBFL/BSPL/BFTL/BTRL-85L/1 OL(LV) Static RAM 


Write Cycle 2 W (CE Controlled Write) 



Notes: 

1. R/W is high for read cycles. 

2. If the CE low transition occurs coincident with or after the R/W low transition, outputs remain in a high impedance 
state. 

3. If the CE high transition occurs coincident with or prior to the R/W high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 
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Static RAM TC55257BPL/BFL/BSPL/BFTUBTRL-85L/10L(LV) 


Data Retention Characteristics (Ta = 0 ~ 70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

v DH 

Data Retention Supply Voltage 

2.0 


5.5 

V 

bDS2 

Standby Current 

V DH = 3.0V 

- 

- 

20 

pA 

V DH = 5.5V 

- 

- 

30 

l CDR 

Chip Deselect to Data Retention Mode 

0 

- 


ps 

*R 

Recovery Time 

l RC(1) 

- 

- 


Note (1): Read Cycle Time 

CE Controlled Data Retention Mode 



GNO - 

Note (2): If the V )H of CE is 2.2V in operation, l DDS1 current flows during the period that the V DD voltage is going down from 4.5V to 2.4V. 
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LV) Static RAM 


3V Operation 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 



Q 

Q 

> 

Power Supply Voltage 

2.7 

3.0 

3.3 

V 

V| H 

Input High Voltage 

V DD - 0.2 

- 

Vqd + 0.3 

V,L 

Input Low Voltage 

-0.3 

- 

0.2 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 3V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

'Ll 

Input Leakage Current 

V| N = 0 - V DD 

- 

- 

+1.0 

pA 

■lo 

Output Leakage Current 

CE = V| H or R/W = V| L or 

OE = Vih, V 0 ut = 0 - V D q 

- 

- 

±1.0 

pA 

!oh 

Output High Current 

Voh = V D D - 0.2V 

-0.1 

- 

- 

mA 

! ol 

Output Low Current 

Vql = 0.2V 

0.1 

- 

- 

mA 



CE = 0.2V 



- 

- 

20 


H 

Operating Current 

R/W = Vqq - 0.2V 

I 0 ut = 0mA 

Other Inputs = V DD - 0.2V/0.2V 

^cycle 

Ips 

- 

- 

5 

mA 

H 


CE = V DD - 0.2V 



- 

- 

20 

pA 


- 

1 

2 

Capacitance* (Ta = 25°C, f = 1 MHz) 








SYMBOL 

PARAMETER 

TEST CONDITION 





C IN 

Input Capacitance 

V, n = GND 

10 

PF 



C OUT 

Output Capacitance 

Vqut = GND 

10 




*This parameter is periodically sampled and is not 100% tested. 
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Static RAM TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LV) 


3V Operation 

DC Characteristics (Ta = 0 ~ 70°C, V DD = 3V±10%) 
Read Cycle 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

l RC 

Read Cycle Time 

200 


ns 

*ACC 

Address Access Time 

- 

200 

bo 

CE Access Time 

- 

200 

l 0E 

Output Enable to Output in Valid 

- 

100 

boE 

Chip Enable (CE) to Output in Low-Z 

10 

_ 

l OEE 

Output Enable to Output in Low-Z 

5 

- 

l 0D 

Chip Enable (CE) to Output in High-Z 

- 

100 

l 0D0 

Output Enable to Output in High-Z 

- 

80 

l 0H 

Output Data Hold Time 

10 

- 


Write Cycle 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

b/c 

Write Cycle Time 

200 


ns 

t W p 

Write Pulse Width 

150 


bw 

Chip Selection to End of Write 

180 

- 

*AS 

Address Setup Time 

0 

- 

b/R 

Write Recovery Time 

5 

- 

l ODW 

RA/V to Output in High-Z 

- 

100 

bEW 

RA/V to Output in Low-Z 

5 


bs 

Data Setup Time 

90 

- 

bH 

Data Hold Time 

0 

- 


AC Test Conditions 


Input Pulse Levels 

V DD - 0.2V/0.2V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

! 1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

C L = lOOpF 
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Static RAM 


Notes 
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TOSHIBA 


TC55257BPI/BF[/BSPI/BFT[/BTRI-10L 


SILICON GATE CMOS 


32,768 WORD x 8 BIT STATIC RAM 


Description 

The TC55257BPI is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mA/MHz (typ.) and a minimum cycle time of 100ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2\xA at room tem¬ 
perature. The TC55257BPI has two control inputs. Chip enable (CE^ allows for device selection and data retention control, while an 
output enable input (OE) provides fast memory access. The TC55257BPI is suitable for use in microprocessor systems where high 
speed, low power, and battery backup are required. The TC55257BPI has an operating temperature range of -40 ~ 85°C so it is 
suitable for use in wide operating temperature systems. 

The TC55257BPI is offered in a standard duai-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack¬ 
age, and a thin small outline plastic package (forward type, reverse type). 


Features 


Pin Connection (Top View) 


• Low power dissipation: 27.5mW/MHz (typ.) 


• Standby current: 2pA at Ta = 25°C (max.) 

• Single 5V power supply 

• Access time (max.) 



TC55257BPI/BFI/BSPI/BFTI/BTRI-1OL 

Access Time 

100ns 

Chip Enable 

Access Time 

100ns 

Output Enable Time 

50ns 


• Power down feature: CE 


• Data retention supply voltage: 2.0 ~ 5.5V 

• Wide operating temperature: -40 ~ 85°C 


• Inputs and outputs TTL compatible 


• Package 


TC55257BPI 


DIP28-P-600 


TC55257BFI 

TC55257BSPI 

TC55257BFTI 

TC55257BTRI 


SOP28-P-450 

DIP28-P-300B 

TSOP28-P 

TSOP28-P-A 





A14 L 

1 

28 

A12 C 

2 

27 

A7 C 

3 

26 

A6C 

4 

2S 

A5 i 

5 

24 

A4 C 

6 

23 

A3 C 

7 

22 

A2 C 

8 

21 

Alt 

9 

20 

A0 E 

10 

19 

I/O! C 

11 

18 

1/02 C 

12 

17 

1/03 C 

13 

16 

GND [ 

14 

15 


v oo 

R/W 

A13 

A8 

A9 

An 

OE 


1/08 


1/06 


(forward type) 



(reverse type) 



Pin Names 


AO ~ A14 

Address Inputs 


R/W 

Read/Write Control Input 

Ue 

Output Enable Input 

Ue 

Chip Enable Input 

1/01 ~ 1/08 

Data Input/Output 

V DD 

Power (+5V) 

GND 

Ground 

PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

PIN NAME 

OE 

An 

Ag 

A 8 

A 13 

R/W 

V DD 

A 14 

A 12 

A 7 

A 6 

a 5 

a 4 

A 3 

PIN NO. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

PIN NAME 

A 2 

Ai 

A o 

1/01 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 


A 10 
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TC55257BPI/BFI/BSPI/BFTI/BTRI-101- 


Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

OE 

R/W 

1/01 -1/08 

POWER 

Read 

L 

L 

H 

d out 

bDO 

Write 

L 

* 

L 

Din 

'ddo 

Output Deselect 

L 

H 

H 

High-Z 

•ddo 

Standby 

H 

* 

* 

High-Z 

•dds 


* H or L 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

Q 

D 

> 

Power Supply Voltage 

-0.3 - 7.0 

V 

V| N 

Input Voltage 

-0.3* ~ 7.0 

V 

V l/0 

Input and Output Voltage 

-0.5* ~ V DD + 0.5 

V 


Power Dissipation 

1.0/0.8/0.6** 

w 

BSBBH 

Soldering Temperature • Time 

260* 10 

°C • sec 

t strg 

Storage Temperature 

-55 ~150 

°C 

msm 

Operating Temperature 

-40 ~ 85 

°C 


* -3,0V with a pulse width of 50ns 

** Package dependent: 0.6 inch 1,0W, 0.3 inch 0.8W, 0.45 inch 0.6W 
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Static RAM 


TC55257BPI/BFI/BSPI/BFTI/BTRI-10L 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

1 — 

Power Supply Voltage 

mm 

5.0 

5.5 

V 

V,H 

Input High Voltage 

mm 

- 

V DD + 0.3 

V,L 

Input Low Voltage 

-0.3* 

- 

0.6 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 


* -3.0V with a pulse width of 50ns 


DC Characteristics (Ta = -40 - 85°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Leakage Current 

V|N = 0 ~ v DD 

- 

- 

±1.0 

pA 

■lo 

Output Leakage Current 

£E = V| H or R/W = V| L 

V OUT = 0 ~ V DD 

or C)E = V| H 

D 

B 

±1.0 

pA 

•oh 

Output High Current 

Vqh = 2.4V 

-1.0 

- 

- 

mA 

•OL 

Output Low Current 

V 0 l = 0.4V 

4.0 

- 

- 

mA 



Ce = v, l 

^cycle — 1M-S 

- 

10 



m 


H/W = V|n 

Other Input = V !H /V| L 
•out = 0mA 

t cy cle = Min - c y cle 

■ 

■ 

70 



Operating Current 

CE = 0.2V 

^cycle = 1 PS 

- 

5 


mA 

•DD02 


R/W = V[)q - u.itV 
Other Input 
= V DD - 0.2V/0.2V 
•out = 

tcycle = M' n - cycle 

■ 

■ 

60 


•ddsi 


CE = V,h 

- 

- 

3 

mA 

a 

Standby Current 

UE = V DD - 0.2V 

Ta = -40 ~ 85°C 

- 

- 

50 

PA 


V DD = 2.0V ~ 5.5V 

Ta = 25°C 

- 

- 

2 

Capacitance* (Ta = 25°C, f = 1MHz) 







SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 



C IN 

Input Capacitance 

V, n = GND 

10 

PF 



C OUT 

Output Capacitance 

VqUT = GND 

10 




‘This parameter is periodically sampled and is not 100% tested. 
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TC55257BPI/BFI/BSPI/BFTI/BTRI-10L 


Static RAM 


AC Characteristics (Ta = -40 ~ 85°C, V DD = 5V±10%) 


Read Cycle 


SYMBOL 

PARAMETER 

TC55257BPI/BFI/BSPI/BFTI/BTRI-10L 

UNIT 

MIN. 

MAX. 


tRC 

Read Cycle Time 

100 

- 


Ucc 

Address Access Time 

- 

100 


tco 

CE Access Time 

- 

100 


tOE 

Output Enable to Output in Valid 

- 

50 


tcOE 

Chip Enable (CE) to Output in Low-Z 

5 

- 

ns 

to EE 

Output Enable to Output in Low-Z 

0 

- 


tOD 

Chip Enable (CE) to Output in High-Z 

- 

50 


tODO 

Output Enable to Output in High-Z 

- 

40 


tOH 

Output Data Hold Time 

10 

- 



Write Cycle 


SYMBOL 

PARAMETER 

TC55257BPI/BFI/BSPI/BFTI/BTRI-1OL 

UNIT 

MIN. 

MAX. 


twc 

Write Cycle Time 

100 

- 

ns 

t W p 

Write Pulse Width 

70 

- 

tew 

Chip Selection to End of Write 

90 

- 

l AS 

Address Setup Time 

0 

- 

tWR 

Write Recovery Time 

5 

- 

toDW 

R/W to Output in High-Z 

- 

50 

toEW 

R/W to Output in Low-Z 

0 

- 

tDS 

Data Setup Time 

40 

- 

tDH 

Data Hold Time 

0 

- 


AC Test Conditions 


Input Pulse Levels 

2.6V/0.4V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

2.4V/0.6V 

Output Timing Measurement Reference Levels 

2.2V/0.8V 

Output Load 

1 TTL Gate and C L = 10OpF 


A-46 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 

















































































Static RAM 


TC55257BPI/BFI/BSPI/BFTI/BTRI-10L 

















TC55257BPI/BFI/BSPI/BFTI/BTRM OL 


Static RAM 



Notes: 

1. FVW is high for read cycles. 

2. If the CE low transition occurs coincident with or after the R/W low transition, outputs remain in a high impedance 
state. 

3. If the CE high transition occurs coincident with or prior to the R/W high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 
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Static RAM 


TC55257BPI/BFI/BSPI/BFTI/BTRI-101- 


Data Retention Characteristics (Ta = -40 ~ 85°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

< 

o 

X 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

•dDS2 

Standby Current 

Vqih = 3.0V 

- 

- 

30 

pA 

V DH = 5.5V 

- 

- 

50 

tcDR 

Chip Deselect to Data Retention Mode 

0 

- 

- 

ps 


Recovery Time 

tRC(1) 

- 

- 


Note (1): Read Cycle Time 

CE Controlled Data Retention Mode 



Note (2): If the V| H of CE Is 2.4V in operation, l DDS1 current flows during the period that the V DD voltage is going down from 4.5V to 2.6V. 
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Static RAM 


Notes 


A-50 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC, 




TOSHIBA 


TC55257CPL/CFL/CSPL/CFIL/CTRL-70/85/10 

PRELIMINARY 

SILICON GATE CMOS 

32,768 WORD x 8 BIT STATIC RAM 


Description 

The TC55257CPL is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from 
a single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mA/M Hz (typ.) and a minimum cycle time of 70ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2pA at room tem¬ 
perature. The TC55257CPL has two control inputs. Chip enable (CE) allows for device selection and data retention control, while 
an output enable input (OE) provides fast memory access. The TC55257CPL is suitable for use in microprocessor systems where 
high speed, low power, and battery backup are required. 

The TC55257CPL is offered in a standard dual-in-iine 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack¬ 
age, and a thin small outline plastic package (forward type, reverse type). 


Features 


Pin Connection (Top View) 


• Low power dissipation: 27.5mW/MHz (typ.) 

• Standby current: 10OpA (max.) 

• Single 5V power supply 

• Access time (max.) 



TC55257CPL/CFL/CSPL/CFTL/CTRL 

-70 

-85 

-10 

Access Time 


85ns 


CE Access Time 

70ns 

85ns 

100ns 

OE Access Time 

35ns 

45ns 

50ns 


• Power down feature: CE 


• Data retention supply voltage: 2.0 ~ 5.5V 

• Inputs and outputs TTL compatible 


• Package 


TC55257CPL 

TC55257CFL 

TC55257CSPL 

TC55257CFTL 

TC55257CTRL 


D1P28-P-600 

SOP28-P-450 

DIP28-P-300B 

TSOP28-P 

TSOP28-P-A 


28 PIN DIP & SOP o 28 PIN TSOP 


A14 [ 

1 28 

1 (forward type ) (reverse type) 

J V 00 

A12 C 

2 27 

3 R/W 


lililiiiiil 

A7 [ 

3 25 

3 A13 

14 1 


1 14 

A6 [ 

4 25 

3 A8 




A5 C 

5 24 

3 A9 




A4 t 

6 23 

3 All 




MSl 


3 OE 




A2 L 

8 21 

3 A10 




A1 C 

9 20 

3a 




AO [ 

10 19 

D 1/08 




i/oi C 

11 18 

3 1/07 




1/02 [ 

12 17 

3 1/06 




1/03 [ 

13 16 

3 i/os 




GND [ 

14 15 

31/04 







15 28 


28 15 



Pin Names 


AO ~ A14 

Address Inputs 

R/W 

Read/Write Control Input 

OE 

Output Enable Input 

CE 

Chip Enable Input 

1/01 ~ 1/08 

Data Input/Output 

V D d 

Power (+5V) 

GND 

Ground 


PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

PIN NAME 

OE 

A 11 

Ag 

A 8 

A 13 

R/W 

V DD 

A u 

Ai2 

A 7 

A 6 

A 5 

A 4 

A 3 

PIN NO. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

PIN NAME 

a 2 

Ai 

A o 

1/01 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CE 

A 10 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 


A-51 






TC55257CPL/CFL/CSPL/CFTL/CTRL-70/85/10 


Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

0E 

R/W 

1/01 ~ 1/08 

POWER 

Read 

L 

L 

H 

d out 

f DDO 

Write 

L 

* 

L 

Din 

•ddo 

Output Deselect 

L 

H 

H 

High-Z 

•ddo 

Standby 

H 

* 

* 

High-Z 

•dds 


* H or L 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.3 ~ 7.0 

V 

V,N 

Input Voltage 

-0.3* ~ 7.0 

V 

v i/o 

Input and Output Voltage 

-0.5* ~ V DD + 0.5 

V 

Pd 

Power Dissipation 

1.0/0.8/0.6** 

w 

t solder 

Soldering Temperature • Time 

260*10 

°C • sec 

t strg 

Storage Temperature 

-55-150 

°C 

t opr 

Operating Temperature 

o 

i 

'si 

O 

°C 


* -3.0V with a pulse width of 50ns 

** Package dependent: 0.6 inch 1,0W, 0.3 inch 0.8W, 0.45 inch 0.6W 
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Static RAM 


TC55257CPL/CFL/CSPL/CFTL/CTRL-70/85/10 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V, H 

Input High Voltage 

2.2 

- 

V DD + 0.3 

V,L 

Input Low Voltage 

-0.3* 

- 

0.8 

I 

Q 

> 

Data Retention Supply Voltage 

2.0 

- 

5.5 


* -3.0V with a pulse width of 50ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Leakage Current 

V| N = 0 ~ v DD 

- 

- 

±1.0 

pA 

■lo 

Output Leakage Current 

CE = V| H or R/W = V| L 
VquT = 0 ~ Vqd 

or OE = V| H 

B 

- 

±1.0 

pA 

'oh 

Output High Current 

V oh = 2.4V 


- 

- 

mA 

1H59B 

Output Low Current 

V 0L = 0.4V 


- 

- 

mA 

■ 


£E = V| U 

j. 

ii 

CD 

O 

>% 

- 

10 

- 


a 


R/W = V|(_) 

Other Input = V !H /V| L 
Iqut = 0mA 

t C yde = Min- cycle 

■ 

■ 

H 



Operating Current 

CE = 0.2V 

Icycle = 1 pS 

- 

5 



B 


R/W = Vqq - 0.2V 
Other Input 
= V DD - 0.2V/0.2V 
lout = 0mA 

t C ycie = Min. cycle 

■ 

■ 



■ddsi 


CE = V,h 

- 

- 

3 

mA 

■dDS2 

Standby Current 

CE = V DD - 0.2V 

Ta = 0 ~ 70°C 

- 

- 

100 

pA 


V DD = 2.0V ~ 5.5V 

Ta = 25°C 

- 

2 

- 

Capacitance* (Ta = 25°C, f = 1 MHz) 







SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 



C IN 

Input Capacitance 

V, n = GND 

10 

PF 



C OUT 

Output Capacitance 

V 0U t = GND 

10 




‘This parameter is periodically sampled and is not 100% tested. 
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TC55257CPL/CFL/CSPL/CFTL/CTRL-70/85/10 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


Read Cycle 




TC55257CPL/CFL/CSPL/CFTL/CTRL 


SYMBOL 

PARAMETER 

-70 

-85 

-10 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


tRC 

Read Cycle Time 

70 

- 

85 

- 

100 

- 


l ACC 

Address Access Time 

- 

70 

- 

85 

- 

100 


tco 

CE Access Time 

- 

70 

- 

85 

- 

100 


l OE 

Output Enable to Output in Valid 

- 

35 

- 

45 

- 

50 


l COE 

Chip Enable (CE) to Output in Low-Z 

10 

- 

10 

- 

10 

- 

ns 

toEE 

Output Enable to Output in Low-Z 

5 

- 

5 

- 

5 

- 


toD 

Chip Enable (CE) to Output in High-Z 

- 

25 

- 

30 

- 

50 


DO 

Output Enable to Output in High-Z 

- 

25 

- 

30 

- 

40 


tOH 

Output Data Hold Time 

10 

- 

10 

- 

10 

- 



Write Cycle 




TC55257CPL/CFL/CSPL/CFTL/CTRL 


SYMBOL 

PARAMETER 

-70 

-85 

-10 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


twc 

Write Cycle Time 

70 

- 

85 

~ 

100 

- 


t W p 

Write Pulse Width 

50 

- 

60 

- 

70 

- 


l CW 

Chip Selection to End of Write 

60 

- 

65 

- 

90 

- 


tAS 

Address Setup Time 

0 

- 

0 

- 

0 

- 


l WR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

toDW 

R/W to Output in High-Z 

- 

25 

- 

30 

- 

50 


toEW 

R/W to Output in Low-Z 

5 

- 

5 

- 

5 

- 


tDS 

Data Setup Time 

30 

- 

40 

- 

40 

- 


tDH 

Data Hold Time 

0 

- 

0 

- 

0 




AC Test Conditions 


Input Pulse Levels 

2.4V/0.6V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

1 TTL Gate and Cl = 10OpF 
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Static RAM TC55257CPL/CFL/CSPL/CFTL/CTRL-70/85/10 



OUTPUT DATA VALID 


UNKNOWN 


Write Cycle 1 (4) (R/W Controlled Write) 


ADDRESSES 



m 
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TC55257CPL/CFL/CSPL/CFTL/CTRL-70/85/10 


Static RAM 


Write Cycle 2 ^ (CE Controlled Write) 



Notes: 

1. RAN is high for read cycles. 

2. If the CE low transition occurs coincident with or after the RAN low transition, outputs remain in a high impedance 
state. 

3. If the CE high transition occurs coincident with or prior to the RAN high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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Static RAM 


T C55257CPL/C FL/CSP L/C FTL/CTRL-70/85/10 


Data Retention Characteristics (Ta = 0 ~ 70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

l DDS2 

Standby Current 

V DH = 3.0V 


- 

50 


V DH = 5.5V 

- 

- 

100 

""".. ' 

tCDR 

Chip Deselect to Data Retention Mode 

0 

- 


ns 

*R 

Recovery Time 

t RC(1) 

- 

- 


Note (1): Read Cycle Time 

CE Controlled Data Retention Mode 



GND -- - - - 

Note (2): If the V ]H of CE is 2.2V in operation, l DDS1 current flows during the period that the V DD voltage is going down from 4.5V to 2.4V. 
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Static RAM 


Notes 
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TOSHIBA 


TC55257CPL/CFL/CSPL/CFIL/CTRL-70L/85L/10L 

PRELIMINARY 

SILICON GATE CMOS 

32,768 WORD x 8 BIT STATIC RAM 


Description 

The TC55257CPL is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from 
a single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mA/MHz (typ.) and a minimum cycle time of 70ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2pA at room tem¬ 
perature. The TC55257CPL has two control inputs. Chip enable (CE) allows for device selection and data retention control, while 
an output enable input (OE) provides fast memory access. The TC55257CPL is suitable for use in microprocessor systems where 
high speed, low power, and battery backup are required. 

The TC55257CPL is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack¬ 
age, and a thin small outline plastic package (forward type, reverse type). 


Features 

• Low power dissipation: 27.5mW/MHz (typ.) 

• Standby current: 2pA (max.) at Ta = 25°C 

• Single 5V power supply 

• Access time (max.) 



TC55257CPL/CFL/CSPL/CFTL/CTRL 

-70L 

-85L 

-10L 

Access Time 

70ns 

85ns 

100ns 

CE Access Time 

70ns 

85ns 

100ns 

OE Access Time 

35ns 

45ns 

50ns 


• Power down feature: CE 


• Data retention supply voltage: 2.0 ~ 5.5V 

• Inputs and outputs TTL compatible 


• Package 


TC55257CPL 

TC55257CFL 

TC55257CSPL 

TC55257CFTL 

TC55257CTRL 


DIP28-P-600 

SOP28-P-450 

DIP28-P-300B 

TSOP28-P 

TSOP28-P-A 


Pin Names 


A0-A14 

Address Inputs 

R/W 

Read/Write Control Input 

OE 

Output Enable Input 

CE 

Chip Enable Input 

1/01 ~ 1/08 

Data Input/Output 

V DD 

Power (+5V) 

GND 

Ground 


Pin Connection (Top View) 


o 28 PIN DIP & SOP o 28 PIN TSOP 


A14 
A1 2 
A7 
AS 
A5 
A4 
A3 
A2 
A1 
AO 
1/01 
1/02 
1/03 
GND 


i 

>y - 

28 

2 

27 

3 

26 

4 

25 

5 

24 

6 

23 

7 

22 

a 

21 

9 

20 

10 

19 

11 

18 

12 

17 

13 

16 

14 

IS 


V 00 

R/W 

A13 

A8 

A9 

AM 

OE 

A10 

CE 

1/08 

1/07 

1/06 

I/OS 

1/04 


(forward type) (reverse type) 



14 1 


1 14 

15 28 


28 15 


mmum iuuiqiii 


PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 


11 

12 

13 

14 

PIN NAME 

OE 

^11 

Ag 

A 8 

A 13 

R/W 

Q 

O 

> 

A 14 

A 12 

A 7 

A 6 

A 5 

a 4 

a 3 

PIN NO. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

PIN NAME 

a 2 

Ai 

A o 

1/01 

. 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CE 

A-io 
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TC55257CPL/CFL/CSPL/CFTL/CTRL-70L/85L/10L Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

0E 

R/W 

1/01 ~ 1/08 

POWER 

Read 

L 

L 

H 

d out 

!ddo 

Write 

L 

* 

L 

Din 

!ddo 

Output Deselect 

L 

H 

H 

High-Z 

•ddo 

Standby 

H 

* 

* 

High-Z 

*DDS 


* H or L 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.3 ~ 7.0 

V 

V| N 

Input Voltage 

-0.3’ - 7.0 

V 

v i/o 

Input and Output Voltage 

-0.5* ~ V DD + 0.5 

V 

Pd 

Power Dissipation 

1.0/0.8/0.6” 

w 

t solder 

Soldering Temperature • Time 

260• 10 

°C • sec 

t strg 

Storage Temperature 

-55 - 150 

°C 

t opr 

Operating Temperature 

0-70 

°C 


-3.0V with a pulse width of 50ns 

Package dependent: 0.6 inch 1,0W, 0.3 inch 0.8W, 0.45 inch 0.6W 
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Static RAM TC55257CPL/CFL/CSPL/CFTL/CTRL-70L/85L/10L 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V| H 

Input High Voltage 

2.2 

- 

Vqq + 0-3 

V|L 

Input Low Voltage 

-0.3* 

- 

0.8 

X 

a 

> 

Data Retention Supply Voltage 

2.0 

- 

5.5 


* -3.0V with a pulse width of 50ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Leakage Current 

V|N = 0 ~ v DD 

- 

- 

±1.0 

pA 

■lo 

Output Leakage Current 

CE = V|h or RAW = V, L or OE = V, H 

VoUT = 0 ~ VdD 

- 

- 

+1.0 

pA 

■oh 

Output High Current 

Vqh = 2.4V 

-1.0 

- 

- 

mA 

■OL 

Output Low Current 

V 0L = 0.4V 

4.0 

- 

- 

mA 

■ddoi 

Operating Current 

CE = V IL 

RAA/ = V| H 

Other Input = V| H A/| L 
■out = 

■-cycle ~ ■ P® 

- 

10 

- 

mA 

■cycle = M in. cycle 

- 

- 

70 

■dD02 

CE = 0.2V 

R/W = V DD - 0.2V 
Other Input 
= V DD - 0.2V/0.2V 
■out = 

■cycle = ■ P s 

- 

5 

- 

■cycle = Min. cycle 

- 

- 

60 

■ddsi 

Standby Current 

CE = V,h 

- 

- 

3 

mA 

■dDS2 

CE = V DD - 0.2V 

V DD = 2.0V - 5.5V 

Ta = 0 ~ 70°C 

- 

- 

20 

pA 

Ta = 25°C 

- 

- 

2 

Capacitance* (Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 


C IN 

Input Capacitance 

V| N = GND 

10 

PF 

C OUT 

Output Capacitance 

Vout = GND 

10 


'This parameter is periodically sampled and is not 100% tested. 
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TC55257CPL/CFL/CSPL/CFTL/CTRL-70L/85L/10L Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


Read Cycle 




TC55257CPL/C FL/CS PL/C FTL/CTRL 


SYMBOL 

PARAMETER 

-70L 

-85L 

-10L 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


tRC 

Read Cycle Time 

70 

- 

85 

- 

100 

- 


> 

o 

o 

Address Access Time 

- 

70 

- 

85 

- 

100 


tco 

CE Access Time 

- 

70 

- 

85 

- 

100 


l OE 

Output Enable to Output in Valid 

- 

35 

- 

45 

- 

50 


tcOE 

Chip Enable (CE) to Output in Low-Z 

10 

- 

10 

- 

10 

- 

ns 

l OEE 

Output Enable to Output in Low-Z 

5 

- 

5 

- 

5 

- 


tOD 

Chip Enable (CE) to Output in High-Z 

- 

25 

- 

30 

- 

50 


l ODO 

Output Enable to Output in High-Z 

- 

25 

- 

30 

- 

40 


l OH 

Output Data Hold Time 

10 

- 

10 

- 

10 

- 



Write Cycle 




TC55257CPL/CFL/CSPL/CFTL/CTRL 


SYMBOL 

PARAMETER 

-70L 

-85L 

-10L 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


l WC 

Write Cycle Time 

70 

- 

85 

- 

100 

- 


t w p 

Write Pulse Width 

50 

- 

60 

- 

70 

- 


*CW 

Chip Selection to End of Write 

60 

- 

65 

- 

90 

- 


Us 

Address Setup Time 

0 

- 

0 

- 

0 

- 


%R 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

l ODW 

R/W to Output in High-Z 

- 

25 

- 

30 

- 

50 


l OEW 

R/W to Output in Low-Z 

5 

- 

5 

- 

5 

- 


*ds 

Data Setup Time 

30 

- 

40 

- 

40 

- 


Idh 

Data Hold Time 

0 

- 

0 

- 

0 

- 



AC Test Conditions 


Input Pulse Levels 

2.4V/0.6V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

1 TTL Gate and C L = lOOpF 
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Static RAM TC55257CPL/CFL7CSPL/CFTIJCTRL-70L/85L/10L 


Timing Waveforms 

Read Cycle ^ 



Write Cycle 1 (4) (R/W Controlled Write) 

, twc 
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TC55257CPL/CFL/CSPL/CFTL/CTRL-70L/85L/10L Static RAM 

Write Cycle 2 ^ (CE Controlled Write) 

■ l wc 



Notes: 

1. RAN is high for read cycles. 

2. If the CE low transition occurs coincident with or after the RAN low transition, outputs remain in a high impedance 
state. 

3. If the CE high transition occurs coincident with or prior to the RAN high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 


A-64 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 


PRELIMINARY 




Static RAM TC55257CPL/CFL/CSPUCFTL/CTRL-70L/85L/101- 


Data Retention Characteristics (Ta = 0 ~ 70°C) 


SYMBOL 

PARAMETER 

MIN. 




V DH 

Data Retention Supply Voltage 

2.0 


5.5 

V 

•dDS2 

Standby Current 

V DH = 3.0V 

- 

- 

10* 

pA 

V DH = 5.5V 

- 

- 

20 

tCDR 

Chip Deselect to Data Retention Mode 

0 

- 

- 

ns 

*R 

Recovery Time 

tRCfl) 

- 

- 


Note (1): Read Cycle Time *2|jA (max.) Ta = 0 ~ 40°C 

CE Controlled Data Retention Mode 



GND - 

Note (2): If the V !H of CE is 2.2V in operation, l DDS1 current flows during the period that the V DD voltage is going down from 4.5V to 2.4V. 
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Static RAM 


Notes 
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TOSHIBA 


SILICON GATE CMOS 


TC55257CPI/ CFI/CSPI/ CFT1/ CTRI-85/10 

PRELIMINARY ” _ 


32,768 WORD x 8 BIT STATIC RAM 


Description 

The TC55257CPI is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mA/MHz (typ.) and a minimum cycle time of 85ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2pA at room tem¬ 
perature. The TC55257CPI has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an 
output enable input (OE) provides fast memory access. The TC55257CPI is suitable for use in microprocessor systems where high 
speed, low power, and battery backup are required. The TC55257CPI is guaranteed over an operating temperature range 
of -40 ~ 85°C so the TC55257CPI is suitable for use in wide operating temperature systems. 

The TC55257CPI is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack¬ 
age, and a thin small outline plastic package (forward type, reverse type). 


Features 


• Low power dissipation: 27.5mW/MHz (typ.) 

• Standby current: 200pA (max.) 

• Single 5V power supply 

• Access time (max.) 



TC55257CPI/CFI/CSPI/CFTI/CTRI 

-85 

-10 

Access Time 

85ns 

100ns 

CE Access Time 

85ns 

100ns 

OE Access Time 

45ns 

50ns 


• Power down feature: CE 


• Data retention supply voltage: 2.0 - 5.5V 


• Inputs and outputs TTL compatible 


• Wide operating temperature: -40 ~ 85°C 


• Package 


Pin Names 


TC55257CPI 

TC55257CFI 

TC55257CSPI 

TC55257CFTI 

TC55257CTRI 


: DIP28-P-600 
: SOP28-P-450 
: DIP28-P-300B 
: TSOP28-P 
: TSOP28-P-A 


Pin Connection (Top View) 

o 28 PIN DIP & SOP 


A14 [ 

1 

- 

28 

1 v 00 

A12 [ 

2 

27 

3 R/W 

A7 [ 

3 

26 

3 A13 

A6 C 

4 

25 

3 A8 

A5C 

5 

24 

3 A9 

A4 [ 

6 

23 

3 All 

A3 C 

7 

22 

3 06 

A2 C 

3 

21 

3 A10 

A1 C 

9 

20 

5ce 

A0 C 

10 

19 

3 1/08 

l/OI [ 

11 

18 

3 1/07 

1/02 C 

12 

17 

D 1/06 

1/03 [ 

13 

16 

3 i/os 

GN0 [ 

14 

15 

3 1/04 


o 28 PIN TSQP 


(forward type) (reverse type) 



14 1 


1 14 

15 28 


28 15 


warn iiiiiir 


AO ~ A14 

Address Inputs 


R/W 

Read/Write Control Input 

OE 

Output Enable Input 

CE 

Chip Enable Input 

1/01 - 1/08 

Data Input/Output 

V DD 

Power (+5V) 

GND 

Ground 

PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

^1T~ 

13 

14 

PIN NAME 

OE 

An 

A 9 

A 8 

A 13 

R/W 

D 

D 

> 

a 14 

A 12 

A 7 

A 6 

A 5 

A 4 

A 3 

PIN NO. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

PIN NAME 

a 2 

Ai 

A 0 

1/01 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CE 

A 10 
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TC55257CPI/CFI/CSPI/CFTI/CTRI-85/10 


Static RAM 


Block Diagram 



p| N 

MODE 

CE 

0E 

R/W 

1/01 ~ 1/08 

POWER 

Read 

L 

L 

H 

d out 

!ddo 

Write 

L 

* 

L 

Din 

•ddo 

Output Deselect 

L 

H 

H 

High-Z 

■ddo 

Standby 

H 

* 

* 

High-Z 

!dds 


* H or L 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.3 ~ 7.0 

V 

V,N 

Input Voltage 

-0.3* - 7.0 

V 

V l/0 

Input and Output Voltage 

-0.5* ~ V DD + 0.5 

V 

P D 

Power Dissipation 

1.0/0.8/0.6** 

w 

t solder 

Soldering Temperature • Time 

260 * 10 

°C • sec 

t strg 

Storage Temperature 

-55 ~150 

°C 

t opr 

Operating Temperature 

-40 ~ 85 

°C 


* -3.0V with a pulse width of 50ns 

** Package dependent: 0.6 inch 1,0W, 0.3 inch 0.8W, 0.45 inch 0.6W 
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Static RAM 


TC55257CPI/CFI/CSPI/CFTI/CTRI-85/10 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V, H 

Input High Voltage 

2.4 

- 

Vdd + 0-3 

V| L 

Input Low Voltage 

-0.3* 

- 

0.6 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 


* -3.0V with a pulse width of 50ns 


DC Characteristics (Ta = -40 - 85°C, V DD = 5V±10%) 


SYMBOL , 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

In 

Input Leakage Current 

V|N = 0 ~ V DD 

- 

- 

±1.0 

pA 

■lo 

Output Leakage Current 

CE = V| H or R/W = V| L 
Yqut = 0 - V DD 

or OE = V| H 

- 

- 

±1.0 

pA 

•oh 

Output High Current 

V 0H = 2.4V 

-1.0 

- 

- 

mA 

•OL 

Output Low Current 

V 0L = 0.4V 

4.0 

- 

- 

mA 



CE = V 1L 

tcycie — ^ M-S 

- 

10 

- 


•ddoi 


R/W = V, H 

Other Input = V| H /V| L 
•out = 0mA 

t cyc ie = Min. cyde 

- 

- 

70 



Operating Current 

CE = 0.2V 

^cycle = 1 P s 

- 

5 

- 

mA 

•dD02 


H/W = Vqq - u.zV 
Other Input 
= V DD - 0.2V/0.2V 
•out = 0 m A 

t cyc i e = Min. cycle 

- 

- 

60 


•ddsi 


i 
> 

ii 

Im 

lo 

- 

- 

3 

mA 

•DDS2 

Standby Current 

CE = V DD - 0.2V 

Ta = -40 ~ 85°C 

- 

- 

200 

PA 


V DD = 2.0V ~ 5.5V 

Ta = 25°C 

- 

2 

1 

Capacitance* (Ta = 25°C, f = 1MHz) 







SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 



C IN 

Input Capacitance 

V, N - GND 

10 

PF 



C OUT 

Output Capacitance 

Yqut = CND 

10 




'This parameter is periodically sampled and is not 100% tested. 
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TC55257CPI/CFI/CSPI/CFTI/CTRI-85/10 


Static RAM 


AC Characteristics (Ta = -40 ~ 85°C, V DD = 5V±10%) 


Read Cycle 




TC55257CPI/CFI/CSPI/CFTI/CTRI 


SYMBOL 

PARAMETER 

-85 

-10 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 


l RC 

Read Cycle Time 

85 


100 



l ACC 

Address Access Time 

- 

85 

- 

100 


{ CO 

CE Access Time 

- 

85 

- 

100 


l OE 

Output Enable to Output in Valid 

- 

45 

- 

50 


l COE 

Chip Enable (CE) to Output in Low-Z 

5 

- 

5 

- 

ns 

k)EE 

Output Enable to Output in Low-Z 

0 

- 

0 

- 


tOD 

Chip Enable (CE) to Output in High-Z 

- 

30 

- 

50 


k)DO 

Output Enable to Output in High-Z 

- 

30 

- 

40 


k)H 

Output Data Hold Time 

10 


10 

- 


Write Cycle 



TC55257CPI/CFI/CSPI/CFTI/CTRI 


SYMBOL 

PARAMETER 

-85 

-10 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 


*WC 

Write Cycle Time 

85 

- 

100 

- 


t w p 

Write Pulse Width 

60 

- 

70 

- 


*cw 

Chip Selection to End of Write 

65 

- 

90 

- 


l AS 

Address Setup Time 

0 

- 

0 

- 


l WR 

Write Recovery Time 

5 

- 

5 

- 

ns 

l ODW 

R/W to Output in High-Z 

- 

30 

- 

50 


*OEW 

R/W to Output in Low-Z 

0 

- 

0 

- 


f 

t ds 

Data Setup Time 

40 

- 

40 

- 


l DH 

Data Hold Time 

0 

- 

0 

- 


AC Test Conditions 





Input Pulse Levels 

2.6V/0.4V 


Input Pulse Rise and Fall Time 

5ns 


Input Timing Measurement Reference Levels 

1.5V 


Output Timing Measurement Reference Levels 

1.5V 


Output Load 

1 TTL Gate and C 

_ = lOOpF 
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__ Static RAM TC55257CPI/CFI/CSPI/CFTI/CTRI-85/10 

Timing Waveforms 

Read Cycle 



UNKNOWN 


Write Cycle 1 (R/W Controlled Write) 

. twc 
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TC55257CPI/CFI/CSPI/CFTI/CTRI-85/10 Static RAM 

Write Cycle 2 ^ (CE Controlled Write) 



Notes: 

1. R/W is high for read cycles. 

2. If the CE low transition occurs coincident with or after the R/W low transition, outputs remain in a high impedance 
state. 

3. If the CE high transition occurs coincident with or prior to the R/W high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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Static RAM 


TC55257CPI/CFI/CSPI/CFTI/CTRI-85/10 


Data Retention Characteristics (Ta = -40 ~ 85°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

X 

Q 

> 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

bDS2 

Standby Current 

V DH = 3.0V 



100 

pA 

V DH = 5.5V 



200 

tCDR 

Chip Deselect to Data Retention Mode 

0 


- 

ns 

*R 

Recovery Time 

tRCO) 

- 

1 


Note (1): Read Cycle Time 

CE Controlled Data Retention Mode 



GND --- 

Note (2): If the V| H of CE is 2.4V in operation, l DDS1 current flows during the period that the V DD voltage is going down from 4.5V to 2.6V. 
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Static RAM 


Notes 
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TOSHIBA 


SILICON GATE CMOS 


TC55257CPI/ CFI/CSPI/ CFWCTRI-85L/ 10L 

—— “ “ PRELIMINARY 


32,768 WORD x 8 BIT STATIC RAM 


Description 

The TC55257CPI is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mA/MHz (typ.) and a minimum cycle time of 85ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2pA at room tem¬ 
perature. The TC55257CPI has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an 
output enable input (OE) provides fast memory access. The TC55257CPI is suitable for use in microprocessor systems where high 
speed, low power, and battery backup are required. The TC55257CPI is guaranteed over an operating temperature range of 
-40 ~ 85°C so the TC55257CPI is suitable for use in wide operating temperature systems. 

The TC55257CPI is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack¬ 
age, and a thin small outline plastic package (forward type, reverse type). 

Features Pin Connection (Top View) 


• Low power dissipation: 27.5mW/MHz (typ.) 

• Standby current: 2pA (max.) at Ta = 25°C 

• Single 5V power supply 

• Access time (max.) 



TC55257CPI/CFI/CSPI/CFTI/CTRI 

-85L 

-10L 

Access Time 

85ns 

100ns 

CE Access Time 

85ns 

100ns 

OE Access Time 

45ns 

50ns 


• Power down feature: CE 

• Data retention supply voltage: 2.0 - 5.5V 

• Inputs and outputs TTL compatible 

• Wide operating temperature: -40 ~ 85°C 


• Package 

TC55257CPI 

: DIP28-P-600 


TC55257CFI 

: SOP28-P-450 


TC55257CSPI 

: DIP28-P-300B 


TC55257CFTI 

: TSOP28-P 

Pin Names 

TC55257CTRI 

: TSOP28-P-A 


o 28 PIN DIP & SOP o 28 PIN TSOP 



(forward type) (reverse type) 



14 1 


1 14 

15 28 


28 15 


WMMrn iiiiiir 


A0 ~ A14 

Address Inputs 


R/W 

Read/Write Control Input 

OE 

Output Enable Input 

CE 

Chip Enable Input 

l/OI ~ i/08 

Data Input/Output 

Q 

Q 

> 

Power (+5V) 

GND 

Ground 

PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

PIN NAME 

OE 

A 11 

Ag 

A 8 

A 13 

R/W 

Vdd 

A 14 

A 12 

A 7 

A 6 

A 5 

a 4 

A 3 

PIN NO. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

PIN NAME 

a 2 


A o 

l/OI 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CE 

A io 
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TC55257CPI/CFI/CSPI/CFTI/CTRI-85L/101- 


Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

0E 

R/W 

1/01 ~ 1/08 

POWER 

Read 

L 

L 

H 

d out 

•ddo 

Write 

L 

* 

L 

D,n 

taDO 

Output Deselect 

L 

H 

H 

High-Z 

•ddo 

Standby 

H 

* 

* 

High-Z 

*DDS 


* H or L 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.3 ~ 7.0 

V 

V,N 

Input Voltage 

o 

i 

CO 

o 

V 

V l/0 

Input and Output Voltage 

-0.5* ~ V DD + 0.5 

V 

Pd 

Power Dissipation 

1.0/0.8/0.6** 

w 

t solder 

Soldering Temperature • Time 

260 • 10 

°C • sec 

t strg 

Storage Temperature 

-55 - 150 

°C 

t opr 

Operating Temperature 

-40 - 85 

°C 


* -3.0V with a pulse width of 50ns 

** Package dependent: 0.6 inch 1,0W, 0.3 inch 0.8W, 0.45 inch 0.6W 
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Static RAM 


TC55257CPI/CFI/CSPI/CFTI/CTRI-85U10L 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V|H 

Input High Voltage 

2.4 

- 

Vqq + 0.3 

V| L 

Input Low Voltage 

-0.3* 

- 

0.6 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 


* -3.0V with a pulse width of 50ns 


DC Characteristics (Ta = -40 ~ 85°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

lu 

Input Leakage Current 

V| N = 0 ~ V DD 

- 

- 

±1.0 

pA 

*LO 

Output Leakage Current 

CE = V| H or R/W = V, L or OE = V, H 
^OUT = 0 ~ Vdd 


- 

±1.0 

PA 

•oh 

Output High Current 

V oh = 2.4V 

-1.0 

- 

- 

mA 

•OL 

Output Low Current 

V 0L = 0.4V 

4.0 

- 

- 

mA 

•ddoi 

Operating Current 

CE = V IL 

R/W = V| H 

Other Input = V| H /V| L 
•out = 0mA 

•cycle - 1 |tS 

- 

10 

- 

mA 

•cycle = Min - Cycle 

- 

- 

70 

•DD02 

CE = 0.2 V 

R/W = V DD - 0.2V 
Other Input 
= V DD - 0.2V/0.2V 
•out = 0mA 

•cycle = 1 P s 

- 

5 

- 

•cycle = Min. cyde 

- 

- 

60 

•ddsi 

Standby Current 

X 

> 

H 

liu 

lo 

- 

- 

3 

mA 

•dDS2 

CE = V DD - 0.2V 

V DD = 2.0V ~ 5.5V 

Ta = -40 ~ 85°C 

- 

- 

30 

PA 

Ta = 25°C 

- 

- 

2 

Capacitance* (Ta = 25°C, f = 1 MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 


C IN 

Input Capacitance 

V| N = GND 

10 

PF 


C OUT 

Output Capacitance 

VqUT = QND 

10 


*This parameter is periodically sampled and is not 100% tested. 
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TC55257CPI/CFI/CSPI/CFTI/CTRI-85L/101- 


Static RAM 


AC Characteristics (Ta = -40 ~ 85°C, V DD = 5V±10%) 


Read Cycle 




TC55257CPI/CFI/CSPI/CFTI/CTRI 


SYMBOL 

PARAMETER 

-85L 

-10L 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 


*RC 

Read Cycle Time 

85 

- 

100 

- 


Ucc 

Address Access Time 

- 

85 

- 

100 


l CO 

CE Access Time 

- 

85 

- 

100 


l OE 

Output Enable to Output in Valid 


45 

- 

50 


f COE 

Chip Enable (CE) to Output in Low-2 

5 

- 

5 

- 

ns 

l OEE 

Output Enable to Output in Low-Z 

0 

- 

0 

- 


tOD 

Chip Enable (CE) to Output in High-Z 

- 

30 


50 


*000 

Output Enable to Output in High-Z 

- 

30 

- 

40 


l OH 

Output Data Hold Time 

10 

- 

10 

- 



Write Cycle 




TC55257CPI/CFI/CSPI/CFTI/CTRI 


SYMBOL 

PARAMETER 

-85L 

-10L 

UNIT 



MIN. 

I MAX. 

MIN. 

MAX. 


*wc 

Write Cycle Time 

85 


100 

- 


t w p 

Write Pulse Width 

60 

- 

70 

- 


{ cw 

Chip Selection to End of Write 

65 

- 

90 

- 


*AS 

Address Setup Time 

0 

- 

0 

- 


tWR 

Write Recovery Time 

5 

- 

5 

- 

ns 

l ODW 

R/W to Output in High-Z 

- 

30 

- 

50 


*OEW 

R/W to Output in Low-Z 

0 

- 

0 

- 'I 


*DS 

Data Setup Time 

40 

- 

40 



l DH 

Data Hold Time 

0 

- 

0 




AC Test Conditions 


Input Pulse Levels 

2.6V/0.4V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

1 TTL Gate and Cl = lOOpF 
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PRELIMINARY 






Static RAM 


TC55257CPI/CFI/CSPI/CFTI/CTRI-85L/101- 


Timing Waveforms 

Read Cycle (1) 



UNKNOWN 


Write Cycle 1 (4) (R/W Controlled Write) 
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TC55257CPI/CFI/CSPI/CFTI/CTRI-85L/10L 


Static RAM 


Write Cycle 2 (CE Controlled Write) 



Notes: 

1. RAN is high for read cycles. 

2. If the CE low transition occurs coincident with or after the RAN low transition, outputs remain in a high impedance 
state. 

3. If the CE high transition occurs coincident with or prior to the RAN high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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PRELIMINARY 




Static RAM 


TC55257CPI/CFI/CSPI/CFTI/CTRI-85L/101- 


Data Retention Characteristics (Ta = -40 ~ 85°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

X 

a 

> 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

•dDS2 

Standby Current 

V DH = 3.0V 

- 

- 

15* 

pA 

V DH = 5.5V 

- 

- 

30 

l CDR 

Chip Deselect to Data Retention Mode 

0 

- 

- 

ns 

l R 

Recovery Time 

l RC(1) 

- 

- 


Note (1): Read Cycle Time *2pA (max.) Ta = 0 ~ 40°C 


CE Controlled Data Retention Mode 



Note (2): If the V| H of CE is 2.4V in operation, l DDS1 current flows during the period that the V DD voltage is going down from 4.5V to 2.6V. 
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Static RAM 


Notes 
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PRELIMINARY 



TOSHIBA 


TC551001APL/AFL/AFIL/ATRL-70/85/10(LT) 

SILICON GATE CMOS ~~ “ 

131,072 WORD x 8 BIT STATIC RAM 


Description 

The TC551001APL is a 1,048,576 bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques provi de bo th high speed and low power features with an operating Cur¬ 
rent of 5mA/MHz (typ.) and a minimum cycle time of 70ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
powe r standby mode in which the standby current is 2pA typically. The TC551001 APL has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551001 APL is suitable for use in microprocessor systems where high speed, low power, and battery backup are required. 
The TC551001 APL-(LT) has an operating temperature range of -20 - 70°C so it is suitable for use in low temperature applications. 

The TC551001 APL is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 

Features Pin Connection (Top View) 


• Low power dissipation: 27.5mW/MHz (typ.) 

• Standby current: 1OOpA (max.) 

• Single 5V power supply 

• Access time (max.) 



TC551001APL/AFL/AFTL/ATRL 

*70(LT) 

-85(LT) 

-10(LT) 

Access Time 

70ns 

85ns 

100ns 

CE1 Access Time 

70ns 

85ns 

100ns 

CE2 Access Time 

70ns 

85ns 

100ns 

OE Access Time 

35ns 

45ns 

50ns 


• Powerdown feature: CE1, CE2 

• Data retention supply voltage: 2.0 ~ 5.5V 

• Wide operating temperature: -20 ~ 70°C 

• Inputs and outputs TTL compatible 


o 32 PIN DIP & SOP 


nc n 

1 

32 

□ 

V DD 

A16 C 

2 

31 

□ 

A15 

A14 C 

3 

30 

□ 

CE2 

A12C 

4 

29 

□ 

R/W 

A7 U 

s 

28 

□ 

A13 

A6 C 

6 

27 

□ 

A8 

A5 C 

7 

26 

J 

A9 

A4 C 

8 

25 

□ 

All 

A3 C 

9 

24 

□ 

OF 

A2 C 

10 

23 

□ 

A10 

A1 C 

11 

22 

□ 

m 

A0 C 

12 

21 

□ 

1/08 

1/OlC 

13 

20 

□ 

1/07 

I/02C 

14 

19 

□ 

1/06 

I/03C 

15 

18 

□ 

1/05 

gndC 

16 

17 

□ 

i/04 


• Package 


Pin Names 


TC551001 APL : DIP32-P-600 


TC551001AFL 
TC551001AFTL 
TC551001ATRL 


SOP32-P-525 

TSOP32-P-0820 

TSOP32-P-0820A 


o 32 PIN TSOP 


(forward type) (reverse type) 



A0 ~ A16 

Address Inputs 


R/W 

Read/Write Control Input 

OE 

Output Enable Input 

CET, CE2 

Chip Enable Inputs 

1/01 ~ 1/08 

Data Input/Output 

Q 

Q 

> 

Power (+5V) 

GND 

Ground 

NC 

No Connection 

PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PIN NAME 

A ii 

A 9 

A 8 

A 13 

R/W 

CE2 

A 15 

D 

O 

> 

NC 

A 16 

A 14 

A 12 

A 7 

A 6 

A 5 

A 4 

PIN NO. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

PIN NAME 

A 3 

A 2 

A 1 

A o 

1/01 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CET 

A 10 

OE 
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TC551001APL/AFL/AFTL/ATRL-70/85/10(LT) 


Static RAM 


Block Diagram 


CE 



PIN 

MODE 

CE1 



R/W 

1/01 ~ 1/08 

POWER 

Read 

L 

H 

L 

H 

d out 

taDO 

Write 

L 

H 

* 

L 

Din 

!ddo 

Output Deselect 

L 

H 

H 

H 


■B9 

Standby 

H 

* 

* 

* 

High-Z 

( DDS 

* . 

L 

* 

* 

High-Z 

•dds 


* H or L 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

Q 

Q 

> 

Power Supply Voltage 

-0.3 ~ 7.0 

V 

V,N 

Input Voltage 

-0.3* - 7.0 

V 

v i/o 

Input and Output Voltage 

-0.5 ~ V DD + 0.5 

V 

Pd 

Power Dissipation 

1.0/0.6** 

w 

t solder 

Soldering Temperature • Time 

260 • 10 

°C • sec 

t strg 

Storage Temperature 

-55 ~150 

°C 

t opr 

Operating Temperature 

-20 ~ 70 

°C 


* -3.0V with a pulse width of 50ns 
** SOP 
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Static RAM 


TC551001APL/AFL/AFTL/ATRL-70/85/10(LT) 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

_:_ 1 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 



5.5 


V| H 

Input High Voltage 

2.4 

- 

Vdd + 0-3 


Input Low Voltage 

-0.3 

- 

0.6 

X 

Q 

> 

Data Retention Supply Voltage 

2.0 

- 

5.5 


DC Characteristics fTa = -20 - 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 




UNIT 

'Ll 

Input Leakage Current 

V|N = 0 ~ v DD 

- 

- 

±1.0 

pA 

■lo 

Output Leakage Current 

CET = V| H or CE2 = V IL or R/W = V, L or 

OE = V| H Vqut = 0 ~ V DD 



+1.0 

pA 

!oh 

Output High Current 

V 0H = 2.4V 



- 

mA 

'OL 

Output Low Current 

V 0L = 0.4V 


- 

- 



Operating Current 

CE1 = V, L and CE2 = V, H 
and R/W = V )H 

I 0 ut = 0m A 

Other Inputs = V| H /V| L 

tcycle 

Min. 

- 

- 

70 


1 pis 

■ 

■ 


1 

CET = 0.2V and 

CE2 = V DD - 0.2V 

R/W = V DD - 0.2V 

Iqut = 0mA 

Other Inputs 
= V DD - 0.2V/0.2V 

^cycle 


- 

- 


1|IS 


- 

10 

•ddsi 

Standby Current 

CE1 = V IH or CE2 = V, L 

- 

- 

3 


■ 

CE1 = Vqq - 0.2V or 

CE2 = 0.2V 

V DD = 2.0V ~ 5.5V 

Ta = -20 - 70°C 

- 

- 



Ta = 25°C 

- 




Note (1): If CE1 > V DD - 0.2V, the specified limits are guaranteed under the condition CE2 > V DD - 0.2V or CE2 < 0.2V. 

Capacitance* (Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C IN 

Input Capacitance 

V 1N = GND 

10 

pF 

C OUT 

Output Capacitance 

V OUT = GND 

10 


‘This parameter is periodically sampled and is not 100% tested. 
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Static RAM 


TC551001APL/AFL/AFTL/ATRL-70/85/10(LT) 


AC Characteristics (Ta = -20 ~ 70°C, V DD = 5V±10%) 

Read Cycle 




Address Access Time 

- 

CE1 Access Time 

- 

CE2 Access Time 

- 


Output Enable to Output in Valid 

Chip Enable (CE1, CE2) to Output in Low-Z 

Output Enable to Output in Low-Z 

Chip Enable (CE1, CE2) to Output in High-Z 

Output Enable to Output in High-Z 


Output Data Hold Time 


Write Cycle 



PARAMETER 


write Cycle Time 


Write Pulse Width 


l CW 

Chip Selection to End of Write 

60 

*AS 

Address Setup Time 

0 

tWR 

Write Recovery Time 

0 

l ODW 

R/W to Output in High-Z 

- 

tOEW 

R/W to Output in Low-Z 

0 


AC Test Conditions 


Input Pulse Levels 


Input Pulse Rise and Fall Time 



Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

1 TTL Gate and C L = lOOpF 












































Timing Waveforms 

Read Cycle ^ 


Static RAM 


TC551001APL/AFL/AFTL/ATRL-70/85/10(LT) 
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TC551001APL/AFL/AFTL/ATRL-70/85/10(LT) 
Write Cycle 2 ^ (CE1 Controlled Write) 


Static RAM 













Static RAM 


TC551001APL/AFL/AFTL/ATRL-70/85/10(LT) 


Notes: 

1. RAN is high for read cycles. 

2. If the CE1 low transition or CE2 high transition occurs coincident with or after the RAN low transition, outputs remain in 
a high impedance state. 

3. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the RAN high transition, outputs 
remain in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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TC551001APUAFL/AFTL/ATRL-70/85/10(LT) Static RAM 


Data Retention Characteristics (Ta = -20 ~ 70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

v dh 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

•dDS2 

Standby Current 

V DH = 3.0V 

- 

- 

50 

pA 

V DH = 5.5V 

- 

- 

100 

l CDR 

Chip Deselect to Data Retention Mode 

0 

- 

- 

ns 

*R 

Recovery Time 

5 

- 

- 

ms 


CE1 Controlled Data Retention Mode {1 * 



gnd - 

CE2 Controlled Data Retention Mode ® 



GND --- 

Notes: 

1. In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V or 
CE2 > V DD - 0.2V. 

2. If the V| H of CE1 is 2.4V in operation, during the period that the V DD voltage is going down from 4.5V to 2.6V, l DDS1 
current flows. 

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V. 
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TOSHIBA 


TC551001APL/AFL/AFIL/ATRL-70L/85L/10L(LT) 

SILICON GATE CMOS “ 

131,072 WORD x 8 BIT STATIC RAM 


Description 

The TC551001APL is a 1,048,576 bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques provi de bo th high speed and low power features with an operating cur¬ 
rent of 5mA/MHz (typ.) and a minimum cycle time of 70ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
powe r standby mode in which the standby current is 2pA typically. The TC551001APL has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551001 APL is suitable for use in microprocessor systems where high speed, low power, and battery backup are required. 
The TC551001 APL-L(LT) has an operating temperature range of -20 ~ 70 P C so it is suitable for use in low temperature applications. 

The TC551001 APL is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 


Features 


Pin Connection (Top View) 


• Low power dissipation: 27.5mW/MHz (typ.) 

• Standby current: 4pA (max.) at Ta = 25°C 

• Single 5V power supply 

• Access time (max.) 



TC551001APL/AFL/AFTL/ATRL 

-70L(LT) 

-85L(LT) 

-IOL(LT) 

Access Time 

70ns 

85ns 

100ns 

CE1 Access Time 

70ns 

85ns 

100ns 

CE2 Access Time 

70ns 

85ns 

100ns 

OE Access Time 

35ns 

_ 

45ns 

50ns 


• Power down feature: CE1, CE2 

• Data retention supply voltage: 2.0 ~ 5.5V 

• Wide operating temperature: -20 ~ 70°C 

• Inputs and outputs TTL compatible 


o 32 PIN DIP & SOP 


NC C 

-W- 

1 32 

□ v D0 

A16 C 

2 

31 

□ A15 

A14 C 

3 

30 

□ CE2 

A12C 

4 

29 

□ R/W 

A7 Q 

5 

28 

□ A13 

A6 C 

6 

27 

□ A8 

A5 C 

7 

26 

□ A9 

A4 C 

8 

25 

□ All 

A3 C 

9 

24 

□ SF 

A2 C 

10 

23 

□ A10 

A1 C 

11 

22 

□ SET 

A0 C 

12 

21 

□ 1/08 

1/OlC 

13 

20 

□ 1/07 

I/02C 

14 

19 

□ 1/06 

I/03C 

15 

18 

□ 1/05 

gndC 

16 

17 

□ 1/04 


• Package 


Pin Names 


TC551001 APL 


DIP32-P-600 


TC551001AFL 

TC551001AFTL 

TC551001ATRL 


SOP32-P-525 

TSOP32-P-0820 

TSOP32-P-0820A 


o 32 PIN TSOP 


(forward type) (reverse type) 



A0-A16 

Address Inputs 


R/W 

Read/Write Control Input 

OE 

Output Enable Input 

CET, CE2 

Chip Enable Inputs 

1/01 ~ 1/08 

Data Input/Output 

V DD 

Power (+5V) 

GND 

Ground 

NC 

No Connection 

PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PIN NAME 

A ii 

A 9 

A 8 

A 13 

R/W 

CE2 

A 15 

V DD 

NC 

A 16 

A 14 

A 12 

A 7 

A 6 

A 5 

A 4 

PIN NO. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

PIN NAME 

A 3 

A 2 

A i 

A o 

1/01 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CET 

A 10 

OE 
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TC551001APL/AFL/AFTL/ATRL-70L/85L/1 OL(LT) Static RAM 


Block Diagram 


CE 



Operating Mode 


BEEN 





1/01 -1/08 

POWER 

Read 

L 

H 

L 

H 


•ddo 

Write 

L 

H 

* 

L 


■HI 

Output Deselect 

L 

H 

H 

H 


■9 

Standby 

H 

* 

* 

* 


msm 

* 

L 


* 


■9 


* H or L 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.3 ~ 7.0 

V 

V,N 

Input Voltage 

-0.3* ~ 7.0 

V 


Input and Output Voltage 

-0.5 ~ V DD + 0.5 

V 

P D 

Power Dissipation 

1.0/0.6** 


t solder 

Soldering Temperature • Time 

260 * 10 

°C • sec 

■BK9 

Storage Temperature 

-55 ~150 

°C 


Operating Temperature 

-20 ~ 70 

°C 


* -3.0V with a pulse width of 50ns 
** SOP 
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Static RAM TC551001APL/AFL/AFTL/ATRL-70L/85L/1 OL(LT) 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V,H 

Input High Voltage 

2.4 

- 

V DD + 0.3 

V, L 

Input Low Voltage 

-0.3 

- 

0.6 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 


DC Characteristics (Ta = -20 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

'Ll 

Input Leakage Current 

V|N = 0 ~ v DD 

- 

- 

±1.0 

pA 

!lo 

Output Leakage Current 

CET = V, H or CE2 = V, L or R/W = V, L or 

OE = V| H Vqut = 0 ~ V DD 

- 

- 

±1.0 

pA 

■oh 

Output High Current 

V oh = 2.4V 

-1.0 

- 

- 

mA 

MEM 

Output Low Current 

V 0L = 0.4V 

4.0 

- 

- 

mA 

B 

Operating Current 

CE1 = V, L and CE2 = V, H 
and R/W = V, H 

Iqut = 0mA 

Other Inputs = V| H /V| L 

^cycle 

Min. 

- 

- 

70 

mA 

Ips 

- 

- 

20 

•dD02 

CE1 = 0.2V and 

CE2 = V DD - 0.2V 

R/W = V DD - 0.2V 

Iqut = 0mA 

Other Inputs 
= V DD - 0.2V/0.2V 

^cycle 

Min. 

- 

- 

60 

Ips 

- 

- 

10 

•ddsi 

Standby Current 

CET = V| H or CE2 = V, L 

- 

- 

3 

mA 

1 (1) 
>DDS2 

CET = V DD - 0.2V or 

CE2 = 0.2V 

V DD = 2.0V ~ 5.5V 

Ta = -20 ~ 70°C 

- 

- 

30 

pA 

Ta = 25°C 


2 

4 


Note (1): If CE1 > V DD - 0.2V, the specified limits are guaranteed under the condition CE2 > V DD - 0.2V or CE2 < 0.2V. 


Capacitance* (Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C IN 

Input Capacitance 

V| N = GND 

10 

PF 

C OUT 

Output Capacitance 

V 0U t = GND 

10 


'This parameter is periodically sampled and is not 100% tested. 
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TC551001APL/AFL/AFTL/ATRL-70L/85L/10L(LT) Static RAM 

AC Characteristics (Ta = -20 - 70°C, V DD = 5V±10%) 


Read Cycle 




TC551001APL/AFL/AFTL/ATRL 


SYMBOL 

PARAMETER 

-70L(LT) 

-85L(LT) 

-10L(LT) 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


tRC 

Read Cycle Time 

70 

- 

85 

- 

100 

- 


Ucc 

Address Access Time 

- 

70 

- 

85 

- 



*001 

CE1 Access Time 

- 

70 

- 

85 

- 



l C02 

CE2 Access Time 

- 

70 

- 

85 

- 

100 


bE 

Output Enable to Output in Valid 

- 

35 

- 

45 

- 

50 

ns 

l COE 

Chip Enable (CE1, CE2) to Output in Low-Z 

5 

- 

5 

- 

5 

- 

l OEE 

Output Enable to Output in Low-Z 

0 

- 

0 

- 

0 

- 


tOD 

Chip Enable (CE1, CE2) to Output in High-Z 

- 

25 

- 

30 

- 

35 


l ODO 

Output Enable to Output in High-Z 

- 

25 

- 

30 

- 

35 


l OH 

Output Data Hold Time 

10 

- 

10 

- 

10 

- 



Write Cycle 




TC551001 APL/AFL/AFTL/ATRL 



PARAMETER 


-85L(LT) 

-10L(LT) 

UNIT 



MIN. 

MAX. 


MAX. 

MIN. 

MAX. 



Write Cycle Time 

70 

- 

85 

- 

100 

- 



Write Pulse Width 

50 

- 

60 

- 

60 

- 


tew 

Chip Selection to End of Write 

60 

- 

75 

- 

80 

- 


l AS 

Address Setup Time 

0 

- 

0 

- 

0 

- 


*WR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

l ODW 

R/W to Output in High-Z 

- 

25 

- 

30 

- 

35 


8 

R/W to Output in Low-Z 

0 

- 

0 

- 

0 

- 


8 

Data Setup Time 

30 

- 

35 

- 

40 

- 


l DH 

Data Hold Time 

0 

- 

0 

- 

0 

- 



AC Test Conditions 


Input Pulse Levels 

2.6V/0.4V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

1 TTL Gate and C L = 10OpF 
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Static RAM TC551001APL/AFL/AFTL/ATRL-70L/85L/1 OL(LT) 




















Static RAM TC551001APL/AFL/AFTL/ATRL-70L/85U10L(LT) 


Notes: 

1. R/W is high for read cycles. 

2. If the CE1 low transition or CE2 high transition occurs coincident with or after the R/W low transition, outputs remain in 
a high impedance state. 

3. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the R/W high transition, outputs 
remain in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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TC551001APL/AFL/AFTL/ATRL-70L/85L/1 OL(LT) Static RAM 


Data Retention Characteristics (Ta = -20 ~ 70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

n 

Standby Current 

V DH = 3.0V 

- 

- 

15* 

MA 

V DH = 5.5V 

- 

- 

30 

tcDR 

Chip Deselect to Data Retention Mode 

0 

- 

- 

ns 

l R 

Recovery Time 

5 

- 

- 

ms 


* 3|oA (max.) Ta = -20 - 40°C 

CE1 Controlled Data Retention Mode ^ 



GND - 

CE2 Controlled Data Retention Mode ® 



GNO -- 

Notes: 

1. In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V or 
CE2 > V DD - 0.2V. 

2. If the V| H of CE1 is 2.4V in operation, during the period that the V DD voltage is going down from 4.5V to 2.6V, l DDS i 
current flows. 

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V. 
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TOSHIBA 


TC551001APL/AFL/AFTL/ATRL-70L/85L/ 10L(LV) 

SILICON GATE CMOS 

131,072 WORD x 8 BIT STATIC RAM 


Description 

The TC551001APL is a 1,048,576 bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques provi de bo th high speed and low power features with an operating cur¬ 
rent of 5mA/MHz (typ.) and a minimum cycle time of 70ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
powe r standby mode in which the standby current is 2pA typically. The TC551001APL has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551001APL is suitable for use in microprocessor systems where high speed, low power, and battery backup are required. 
The TC551001APL-L(LV) operates and is characterized at both 3 and 5 volts. 

The TC551001 APL is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 

Features Pin Connection (Top View) 


• Low power dissipation: 

• Standby current: 

• Single 5V power supply 

• Access time (max.) 


27.5mW/MHz (typ.) 

4|jA (max.) at Ta = 25°C 



TC551001APL/AFL/AFTL/ATRL 


-70L(LV) 

-85L(LV) 

-IOL(LV) 

Access Time 

70ns 

85ns 

100ns 

CE1 Access Time 

70ns 

85ns 

100ns 

CE2 Access Time 

70ns 

85ns 

100ns 

OE Access Time 

35ns 

45ns 

50ns 


• Power down feature: CE1.CE2 1 / 

• Data retention supply voltage: 2.0 ~ 5.5V 1/ 

• Inputs and outputs TTL compatible 11 

•Package TC551001APL : DIP32-P-600 ! 

TC551001AFL : SOP32-P-525 

TC551001AFTL : TSOP32-P-0820 

TC551001ATRL : TSOP32-P-0820A 

Pin Names 


o 32 PIN DIP & SOP 

NC H 1 32 b V D0 

kieC 2 3i D Ais 

iUC 3 30 □ CE2 

U2C 4 29 □ R/W 

A7 C 5 28 □ A13 

A6 C 6 27 □ A8 

*5 C 7 26 □ A9 

W [ 8 25 □ All 

03 C 9 24 □ 

02 C 10 23 □ A10 

M C 11 22 □ m 

\0 C 12 21 □ 1/08 

OlC 13 20 □ 1/07 

02C 14 19 □ 1/06 

r 03C 15 ^8 □ 1/05 

NDC 16 17 □ |/04 


o 32 PIN TSOP 






























TC551001APL/AFL/AFTL/ATRL-70L/85L/1 OL(LV) Static RAM 


Block Diagram 
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Static RAM TC551001 APL/AFL/AFTL/ATRL-70L/85Lyi OL(LV) 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V, H 

Input High Voltage 

2.2 

- 

Vqd + 0.3 

V|L 

Input Low Voltage 

-0.3 

- 

0.8 

X 

Q 

> 

Data Retention Supply Voltage 

2.0 

- 

5.5 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Leakage Current 

Q 

O 

> 

I 

o 

II 

X 

> 

- 

- 

±1.0 

pA 

•lo 

Output Leakage Current 

CE1 = V| H or CE2 = V, L or R/W = V, L or 

OF = V|H, V 0UT = 0 - V DD 

- 

- 

±1.0 

pA 

•oh 

Output High Current 

V 0H = 2.4V 

-1.0 


- 

mA 

■oL 

Output Low Current 

V 0L = 0.4V 

4.0 

- 

- 

mA 

•ddoi 

Operating Current 

CE1 = V, L and CE2 =V, H 
and R/W = V| H 
•out = 

Other Inputs = V| H /V )L 

•cycle 

Min. 

- 

- 

70 

mA 

IpS 

- 

- 

20 

•dD02 

CET = 0.2V and 

CE2 = V DD - 0.2V 

R/W = V DD - 0.2V 
•out = 

Other Inputs 
= V DD - 0.2V/0.2V 

•cycle 

Min. 

- 

- 

60 

IpS 

- 

- 

10 

■ddsi 

Standby Current 

>" 

ii 

(M 

LU 

o 

O 

X 

f 

LU 

lo 

- 

- 

3 

mA 

1 I 1 ) 

'DDS2 

CE1 = V DD - 0.2V or 

CE2 = 0.2V 

V DD = 2.0V ~ 5.5V 

Ta = 0 ~ 70°C 

- 

- 

30 

pA 

Ta = 25°C 


2 

4 


Note (1): If CE1 > V D0 - 0.2V, the specified limits are guaranteed under the condition CE2 > V DD - 0.2V or CE2 < 0.2V. 

Capacitance* (Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C IN 

Input Capacitance 

V, N = GND 

10 

PF 

C OUT 

Output Capacitance 

Vqut = gnd 

10 


'This parameter is periodically sampled and is not 100% tested. 
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TC551001APL/AFL/AFTL/ATRL-70L/85L/1 OL(LV) Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


Read Cycle 




TC551001APL/AFL/AFTL/ATRL 

. 


SYMBOL 

PARAMETER 

-70L(LV) 

-85L(LV) 

-IOL(LV) 




MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


l RC 

Read Cycle Time 

70 

- 

85 

- 

100 

- 


l ACC 

Address Access Time 

- 

70 

- 

85 

- 

100 



CE1 Access Time 

- 

70 

- 

85 

- 

100 



CE2 Access Time 

- 

70 

- 

85 

- 

100 


{ OE 

Output Enable to Output in Valid 

- 


- 

45 


50 

ns 

tcOE 

Chip Enable (CE1, CE2) to Output in Low-Z 

10 

- 

10 

- 

10 

- 

l OEE 

Output Enable to Output in Low-Z 

5 

- 

5 

- 

5 

- 


f 

x OD 

Chip Enable (CE1, CE2) to Output in High-Z 

- 

MM 

- 


- 

35 


l ODO 

Output Enable to Output in High-Z 

- 

mm 

- 


- 

35 



Output Data Hold Time 

10 

- 

10 

- 

10 

- 



Write Cycle 




TC551Q01APL/AFL/AFTL/ATRL 


SYMBOL 

PARAMETER 











MIN. 

MAX. 


l wc 

Write Cycle Time 

70 

- 

85 

- 

100 

- 


t W p 

Write Pulse Width 

50 

- 

60 

- 

60 

- 


tew 

Chip Selection to End of Write 

60 

- 

75 

- 

80 

- 


l AS 

Address Setup Time 

0 

- 

0 

- 

0 

- 


twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

toDW 

RA/V to Output in High-Z 

- 

25 

- 

30 

- 

35 


tOEW 

RA N to Output in Low-Z 

5 

- 

5 

- 

5 

- 


*DS 

Data Setup Time 

30 

- 

35 

- 

40 

- 


tDH 

Data Hold Time 

0 

- 

0 

- 

0 

- 



AC Test Conditions 


Input Pulse Levels 

2.4V/0.6V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

1 TTL Gate and C L = lOOpF 
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Static RAM TC551001APl_/AFL/AFTL/ATRL-70L/85L/10L(LV) 


Timing Waveforms 

Read Cycle ^ 

L_*RC 



Write Cycle 1 W (R/W Controlled Write) 


twc 
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TC551001APL/AFL/AFTUATR L-70L/85L/1 OL(LV) Static RAM 

Write Cycle 2 ^ (CE1 Controlled Write) 


twc 



twc 


Write Cycle 3 (4) (CE2 Controlled Write) 








Static RAM TC551001APUAFUAFTL/ATRL-70L/85L/1 OL(LV) 


Notes: 

1. R/W is high for read cycles. 

2. If the CE1 low transition or CE2 high transition occurs coincident with or after the R/W low transition, outputs remain in 

a high impedance state. 

3. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the R/W high transition, outputs 
remain in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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TC551001APUAFL/AFTL/ATRL-70L/85L/1 OL(LV) Static RAM 


Data Retention Characteristics (Ta = 0 ~ 70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 



V DH 

Data Retention Supply Voltage 

2.0 

- 


V 

a 

Standby Current 

V DH = 3.0V 

- 

- 

15* 

pA 

V DH = 5.5V 

- 

- 

30 

l CDR 

Chip Deselect to Data Retention Mode 

0 

- 

- 

ns 

*R 

Recovery Time 


- 

- 

ms 


* 3pA (max.) Ta = 0 ~ 40°C 

CE1 Controlled Data Retention Mode ^ 



GND - 

CE2 Controlled Data Retention Mode (3) 



GND 


Notes: 

1 . In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V or 
CE2 > V DD - 0.2V. 

2. If the V| H of CE1 is 2.2V in operation, during the period that the V DD voltage is going down from 4.5V to 2.4V, Iddsi 
current flows. 

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V. 
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Static RAM TC551001APL/AFL/AFTL/ATRL-70L/85L/1 OL(LV) 


3V Operation 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

2.7 

3.0 

3.3 

V 

V,H 

Input High Voltage 

Vqd ■ 0-2 

- 

VpD + 0-3 

V| L 

Input Low Voltage 

-0.3 

- 

0.2 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 3V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

'Ll 

Input Leakage Current 

V|N = 0 - v DD 

- 

- 

+1.0 

pA 

■lo 

Output Leakage Current 

CET = V, H or CE2 = V, L or R/W = V, L or 

OE = V )H Vquj = 0 ~ V DD 

- 

- 

±1.0 

pA 

•oh 

Output High Current 

^OH = Vqd ‘ 0-2V 

-0.1 

- 

- 

mA 

'OL 

Output Low Current 

V 0L = 0.2V 

0.1 

- 

- 

mA 

'dD02 

Operating Current 

CE1 = 0.2V 
and CE2 = V DD - 0.2V 
R/W = V DD - 0.2V 
'out = OthA 

Other Inputs = 

V DD - 0.2V/0.2V 

tcycle 

Min. 

- 

- 

20 

mA 

Ips 

- 

- 

5 

( DDS2 (1) 

Standby Current 

CET = V DD - 0.2V or 

CE2 = 0.2V 

Ta = 0 ~ 70°C 

- 

- 

20 

pA 

Ta = 25°C 

- 

1 

2 


Note (1): If CE1 > V DD - 0.2V, the specified limits are guaranteed under the condition CE2 > V DD - 0.2V or CE2 < 0.2V. 

Capacitance* {Ta = 25°C, f = 1 MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C IN 

Input Capacitance 

V| N = GND 

10 

PF 

C OUT 

Output Capacitance 

v 0UT = gnd 

10 


*This parameter is periodically sampled and is not 100% tested. 
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TC551001APL/AFL/AFTL/ATRL-70L/85Lyi0L(LV) Static RAM 


3V Operation 

AC Characteristics (Ta = 0 ~ 70°C, V DD = 3V±10%) 


Read Cycle 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

l RC 

Read Cycle Time 

150 

- 

ns 

l ACC 

Address Access Time 

- 

150 

1 C01 

CE1 Access Time 

- 

150 

l C02 

CE2 Access Time 

- 

150 

l 0E 

Output Enable to Output in Valid 

- 

75 

l COE 

Chip Enable (CE1, CE2) to Output in Low-Z 

10 

- 

l OEE 

Output Enable to Output in Low-Z 

5 

- 

k)D 

Chip Enable (CE1, CE2) to Output in High-Z 

- 

50 

l ODO 

Output Enable to Output in High-Z 

- 

50 

l 0H 

Output Data Hold Time 

10 

- 


Write Cycle 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

*wc 

Write Cycle Time 

150 

- 

ns 

t w p 

Write Pulse Width 

100 

- 

tew 

Chip Selection to End of Write 

120 

- 

l AS 

Address Setup Time 

0 

- 

{ WR 

Write Recovery Time 

0 

- 

toDW 

R/W to Output in High-Z 

- 

50 

toEW 

R/W to Output in Low-Z 

5 

- 

Ids 

Data Setup Time 

60 

- 

tDH 

Data Hold Time 

0 

_ 


AC Test Conditions 


Input Pulse Levels 

V DD - 0.2V/0.2V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

C L = lOOpF 
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TOSHIBA 


TC551001API/API/AFTI/ATRI-85/10 

SILICON GATE CMOS 
131,072 WORD x 8 BIT STATIC RAM 


Description 


The TC551001 API is a 1,048,576 bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques provi de bo th high speed and low power features with an operating cur¬ 
rent of 5mA/MHz (typ.) and a minimum cycle time of 85ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
powe r standby mode in which the standby current is 2pA typically. The TC551001 API has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551001 API is suitable for use in microprocessor systems where high speed, low power, and battery backup are required. 
The TC551001 API has an operating temperature range of -40 ~ 85°C so it is suitable for use in wide operating temperature systems. 

The TC551001API is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 


Features 


Pin Connection (Top View) 


• Low power dissipation: 27.5mW/MHz (typ.) 

• Standby current: 200pA (max.) 

• Single 5V power supply 

• Access time (max.) 



TC551001API/AFI/AFTI/ATRI 

-85 

-10 

Access Time 

85ns 

100ns 

CE1 Access Time 

85ns 

100ns 

CE2 Access Time 

85ns 

100ns 

OE Access Time 

45ns 

50ns 


• Power down feature: CE1, CE2 

• Data retention supply voltage: 2.0 ~ 5.5V 

• Inputs and outputs TTL compatible 

• Wide operating temperature: -40 - 85°C 


Package 


TC551001API 


DIP32-P-600 


o 32 PIN DIP & SOP 


NC C 

- -N. 

1 

32 

□ 

v DD 

A16 C 

2 

31 

□ 

A15 

A14 C 

3 

30 

□ 

CE2 

A12 C 

4 

29 

□ 

R/W 

A7 C 

5 

28 

□ 

A13 

AS C 

6 

27 

□ 

A8 

A5 C 

7 

26 

□ 

A9 

A4 C 

8 

25 

□ 

All 

A3 C 

9 

24 

P 


A2 C 

10 

23 

3 

A10 

A1 C 

11 

22 

□ 

m 

A0 C 

12 

21 

□ 

1/08 

i/oC 

13 

20 

□ 

1/07 

I/02C 

14 

19 

□ 

1/06 

I/03C 

15 

18 

□ 

I/OS 

gndC 

16 

17 

□ 

1/04 


Pin Names 


TC551001AFI 
TC551001AFTI 
TC551001ATRI 


SOP32-P-525 

TSOP32-P-0820 

TSOP32-P-0820A 


o 32 PIN TSOP 


(forward type) (reverse type) 



A0 ~ A16 

Address Inputs 


R/W 

Read/Write Control Input 

OE 

Output Enable Input 

CET, CE2 

Chip Enable Inputs 

l/OI - 1/08 

Data Input/Output 

V DD 

Power (+5V) 

GND 

Ground 

NC 

No Connection 

PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PIN NAME 

An 

Ag 

A 8 

A 13 

R/W 

CE2 

A15 

v dd 

NC 

A 16 

A 14 

A 12 

A 7 

A6 

A5 

a 4 

PIN NO. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

PIN NAME 

A3 

a 2 

Ai 

A o 

l/OI 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CET 

A 10 

OE 
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TC551001API/AFI/AFTI/ATRI-85/10 


Static RAM 


Block Diagram 


g— 

VI 

v> 
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o— 

oc 

0 

O 
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< Ul 
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COLUMN ADDRESS 
T REGISTER 

COLUMN ADDRESS 
_DUFFER_. 


AO A1 A2 A3 A4 A5 A6 A10 



SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.3 ~ 7.0 

V 

V,N 

Input Voltage 

-0.3* - 7.0 

V 

V l/0 

Input and Output Voltage 

-0.5 - V DD + 0.5 

V 

P D 

Power Dissipation 

1.0/0.6** 

w 

t solder 

Soldering Temperature • Time 

260 • 10 

°C • sec 

t strg 

Storage Temperature 

-55 - 150 

°C 

t opr 

Operating Temperature 

-40 - 85 

°C 


* -3.0V with a pulse width of 50ns 
** SOP 
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Static RAM 


TC551001API/AFI/AFTI/ATRI-85/10 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V| H 

Input High Voltage 

2.4 

- 

Vdd + 0-3 

V,L 

Input Low Voltage 

-0.3 

- 

0- 6 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 


DC Characteristics (Ta = -40 ~ 85°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

'Ll 

Input Leakage Current 

V|N = 0 ~ V DD 

- 

- 

±1.0 

pA 

•l-O 

Output Leakage Current 

CET = V IH or CE2 = V| L or R/W = V, L or 

OF = V|H, Vqut = 0 ~ V DD 

- 

- 

±1.0 

pA 

'OH 

Output High Current 

V 0H = 2.4V 

-1.0 

- 

- 

mA 

■ol 

Output Low Current 

V OL = 0.4V 

4.0 

- 

- 

mA 

bDOl 

Operating Current 

CE1 = V, L and CE2 = V, H 
and R/W = V| H 

Iout = 0mA 

Other Inputs = V (H /V| L 

bycle 

Min. 

- 

- 

70 

mA 

Ips 


- 

20 

'dD02 

CET = 0.2V and 

CE2 = V DD - 0.2V 

R/W = V DD - 0.2V 

Iout = 0mA 

Other Inputs 
= V DD - 0.2V/0.2V 

bycle 

Min. 


- 

60 

Ips 

- 

- 

10 

■ddsi 

Standby Current 

CE1 =V| H or CE2 = V, L 

- 

- 

3 

mA 

bDS2 (1> 

CE1 = V DD - 0.2V or 

CE2 = 0.2V 

V DD = 2.0V ~ 5.5V 

Ta = -40 ~ 85°C 

- 

- 

200 

pA 

Ta = 25°C 

- 

2 

- 


Note (1): If CE1 > V DD - 0.2V, the specified limits are guaranteed under the condition CE2 > V DD - 0.2V or CE2 < 0.2V. 

Capacitance* (Ta = 25°C, f = 1 MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C IN 

Input Capacitance 

V| N = GND 

10 

PF 

CoUT 

Output Capacitance 

Vqut = GND 

10 


'This parameter is periodically sampled and is not 100% tested. 
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Static RAM 


AC Characteristics (Ta = -40 ~ 85°C, V DD = 5V±10%) 


Read Cycle 




TC551001API/AFI/AFTI/ATRI 


SYMBOL 

PARAMETER 

-85 

-10 




MIN. 

MAX. 

MIN. 

MAX. 


*RC 

Read Cycle Time 

85 

- 

100 

- 


l ACC 

Address Access Time 

- 

85 

- 

100 


l coi 

CE1 Access Time 

- 

85 

- 

100 


l C02 

CE2 Access Time 

- 

85 

- 

100 


*OE 

Output Enable to Output in Valid 

- 

45 

- 

50 

ns 

tcOE 

Chip Enable (CE1, CE2) to Output in Low-Z 

5 

- 

5 

- 

tOEE 

Output Enable to Output in Low-Z 

0 

- 

0 

- 


l OD 

Chip Enable (CE1, CE2) to Output in High-Z 

- 


- 

40 


tODO 

Output Enable to Output in High-Z 

- 

35 

- 

40 


l OH 

Output Data Hold Time 

10 


10 

- 



Write Cycle 




TC551001 API/AFI/AFTI/ATRI 



PARAMETER 

-85 

-10 




MIN. 





*wc 

Write Cycle Time 

85 

■ 




t W p 

Write Pulse Width 

60 

- 


- 


l cw 

Chip Selection to End of Write 

75 

- 

80 

- 


*AS 

Address Setup Time 

0 

- 

0 

- 


l WR 

Write Recovery Time 

0 

- 

0 

- 

ns 

l ODW 

R/W to Output in High-Z 

- 

35 

- 

40 


l OEW 

R/W to Output in Low-Z 

0 


0 

- 



Data Setup Time 

35 

- 

40 

- 


l DH 

Data Hold Time 

0 


0 

- 



AC Test Conditions 


Input Pulse Levels 

2.6V/0.4V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

1 TTL Gate and C L = lOOpF 
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Static RAM 


Write Cycle 2 ^ (CE1 Controlled Write) 


twc 



Write Cycle 3 (4) (CE2 Controlled Write) 


\ 



twc 


ADDRESSES 




Static RAM 


TC551001API/AFI/AFTI/ATRI-85/10 


Notes: 

1. R/W is high for read cycles. 

2. If the CE1 low transition or CE2 high transition occurs coincident with or after the R/W low transition, outputs remain in 
a high impedance state. 

3. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the R/W high transition, outputs 
remain in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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Static RAM 


Data Retention Characteristics (Ta = -40 ~ 85°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

■dDS2 

Standby Current 

V DH = 3.0V 

- 

- 

100 

pA 

V DH = 5.5V 

- 

- 

200 

l CDR 

Chip Deselect to Data Retention Mode 

0 

- 

- 

ns 

l R 

Recovery Time 

5 

- 

- 

ms 


CE1 Controlled Data Retention Mode ^ 



GND - 

CE2 Controlled Data Retention Mode (3) 



GND - 1 ' ' - - 

Notes: 

1. In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V or 
CE2 > V DD - 0.2V. 

2. If the V| H of CE1 is 2.4V in operation, during the period that the V DD voltage is going down from 4.5V to 2-6V, l DDS1 
current flows. 

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V. 
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TOSHIBA 


TC551001API/AFI/AFn/ATRI-85L/10L 

SILICON GATE CMOS 

131,072 WORD x 8 BIT STATIC RAM 


Description 

The TC551001 API is a 1,048,576 bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques provi de bo th high speed and low power features with an operating cur¬ 
rent of 5mA/MHz (typ.) and a minimum cycle time of 85ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
powe r standby mode in which the standby current is 2pA typically. The TC551001 API has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OB) provides fast memory access. 
The TC551001 API is suitable for use in microprocessor systems where high speed, low power, and battery backup are required. 
The TC551001 API has an operating temperature range of -40 - 85°C so it is suitable for use in wide operating temperature systems. 

The TC551001 API is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 


Features 


Pin Connection (Top View) 


• Low power dissipation: 27.5mW/MHz (typ.) 

• Standby current: 4pA (max.) at Ta = 25°C 

• Single 5V power supply 

• Access time (max.) 



TC551001API/AFI/AFTI/ATRI 

-85L 

-10L 

Access Time 

85ns 

100ns 

CE1 Access Time 

85ns 

100ns 

CE2 Access Time 

85ns 

100ns 

OE Access Time 

45ns 

50ns 


• Power down feature: CE1, CE2 

• Data retention supply voltage: 2.0 ~ 5.5V 

• Inputs and outputs TTL compatible 

• Wide operating temperature: -40 ~ 85°C 


o 32 PIN DIP & SOP 


nc q 

- 

1 32 

□ V DD 

A16 C 

2 

31 

□ A15 

A14C 

3 

30 

□ CE2 

A12 C 

4 

29 

□ R/W 

A7 C 

5 

28 

□ A13 

A6 C 

6 

27 

□ A8 

A5 C 

7 

26 

□ A9 

A4 C 

8 

25 

□ All 

A3 C 

9 

24 

□ m 

A2 C 

10 

23 

3 A10 

A1 C 

11 

22 

□ zn 

A0 EZ 

12 

21 

3 1/08 

1/OlC 

13 

20 

□ 1/07 

I/02C 

14 

19 

□ 1/06 

I/03C 

15 

18 

□ 1/05 

gndC 

16 

17 

□ 1/04 


• Package 


Pin Names 


TC551001 API 


DIP32-P-600 


TC551001AFI 
TC551001AFTI 
TC551001ATRI 


SOP32-P-525 

TSOP32-P-0820 

TSOP32-P-0820A 


o 32 PIN TSOP 


(forward type) (reverse type) 



AO ~ A16 

Address Inputs 


R/W 

Read/Write Control Input 

OE 

Output Enable Input 

Get, ce2 

Chip Enable Inputs 

1/01 ~ 1/08 

Data Input/Output 

V DD 

Power (+5V) 

GND 

Ground 

NC 

No Connection 

PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PIN NAME 

A ii 

A 9 

A 8 

A 13 

R/W 

CE2 

A 15 

V DD 

NC 

A 16 

A 14 

A 12 

A 7 

A 6 

A 5 

A 4 

PIN NO. 

17 

18 

19 

20 

21 

22 

23 

24 

25 



28 

29 



32 

PIN NAME 



EB 


1/01 

1/02 



1/04 




1/08 

SET 

A 10 

OE 
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Static RAM 


Block Diagram 



* H or L 


Maximum Ratings 
I SYMBOL I 



Power Supply Voltage 

O 

CO 

l 

"n1 

o 

V 

V|N 

Input Voltage 

-0.3* ~ 7.0 

V 

V l/0 

Input and Output Voltage 

-0.5 ~ V DD + 0.5 

V 

Pd 

Power Dissipation 

1.0/0.6** 

W 


Soldering Temperature • Time 

260* 10 

°C • sec 

t strg 

Storage Temperature 

-55 ~ 150 

°C 

jESS 

Operating Temperature 

-40 ~ 85 

°C 


-3.0V with a pulse width of 50ns 
SOP 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 


































































Static RAM 


TC551001API/AFI/AFTI/ATRI-85L/10L 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 


5.0 

5.5 

V 

V IH 

Input High Voltage 

ma 

- 


V,L 

Input Low Voltage 

-0.3 

- 

0.6 

< 

o 

X 

Data Retention Supply Voltage 

2.0 

- 

5.5 


DC Characteristics (Ta = -40 ~ 85°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 


TYP. 


UNIT 

worn 

Input Leakage Current 

V|N = 0 ~ Vqq 

- 

- 


pA 

! lo 

Output Leakage Current 

CET = V, H or CE2 = V| L or R/W = V, L or 
= V| H Vout = 0 ~ V DD 

- 

- 

±1.0 

pA 

■oh 

Output High Current 

V OH = 2.4V 

-1.0 

- 

- 

mA 

—1 

Output Low Current 

V 0L = 0.4V 

4.0 

- 

- 

mA 

H 

Operating Current 

CE1 = V, L and CE2 = V, H 
and R/W = V, H> 
loUT = 

Other Inputs = V| H /Vj L 

^cycle 

Min. 

- 

- 

mm 

mA 

IpS 

- 

- 

1 

1 

CE1 = 0.2V and 

CE2 = V DD - 0.2V 

R/W = V DD - 0.2V 
loUT = 

Other Inputs 
= V DD - 0.2V/0.2V 

tcycle 

Min. 

- 

- 


Ips 

- 

- 

10 

■ddsi 

Standby Current 

CET = V| H or CE2 = V, L 

- 

- 

3 

mA 

1 (1) 

'DDS2 

CET = V DD - 0.2V or 

CE2 = 0.2V 

V DD = 2.0V ~ 5.5V 

Ta = -40 ~ 85°C 

- 

- 

70 

pA 

Ta = 25°C 

- 

2 

4 


Note (I): If CE1 > V DD - 0.2V, the specified limits are guaranteed under the condition CE2 > V DD - 0.2V or CE2 < 0.2V. 

Capacitance* (Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

V in = GND 

10 

PF 

C OUT 

Output Capacitance 

V 0UT = GND 

10 


*This parameter is periodically sampled and is not 100% tested. 
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TC551001API/AFI/AFTI/ATRI-85L/10L Static RAM 

AC Characteristics (Ta = -40 ~ 85°C, V DD = 5V±10%) 


Read Cycle 




TCS51001API/AFI/AFTI/ATRI 


SYMBOL 

PARAMETER 

-8SL 

-10L 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 


l RC 

Read Cycle Time 

85 

- 

100 

- 


l ACC 

Address Access Time 

- 

85 

- 

100 


l coi 

CEi Access Time 

- 

85 

- 

100 


1002 

CE2 Access Time 

- 

85 

- 

100 


l OE 

Output Enable to Output in Valid 

- 

45 

- 

50 

ns 

l COE 

Chip Enable (CEi , CE 2 ) to Output in Low-Z 

5 

- 

5 

- 

tOEE 

Output Enable to Output in Low-Z 

0 

- 

0 

- 


tOD 

Chip Enable (CET, CE 2 ) to Output in High-Z 

- 

35 

- 

40 


l ODO 

Output Enable to Output in High-Z 

- 

35 

- 

40 


l OH 

Output Data Hold Time 

10 

- 

10 

- 



Write Cycle 




TC551001 API/AFI/AFTI/ATRI 


SYMBOL 

PARAMETER 

-85L 

-10L 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 


twc 

Write Cycle Time 

85 

- 

100 

- 


*WP 

Write Pulse Width 

60 

- 

60 

- 


tew 

Chip Selection to End of Write 

75 

- 

80 

- 


tAS 

Address Setup Time 

0 

- 

0 

- 



Write Recovery Time 

0 

- 

0 

- 

ns 


RAW to Output in High-Z 

- 

35 

- 

40 


t0EW 

RA N to Output in Low-Z 

0 

- 

0 

- 


tDS 

Data Setup Time 

35 

- 

40 

- 


l DH 

Data Hold Time 

0 

- 

0 

- 



AC Test Conditions 


Input Pulse Levels 

2.6V/0.4V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

1 TTL Gate and C L * 10OpF 
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Timing Waveforms 

Read Cycle W 


Static RAM 


TC551001API/AFI/AFTI/ATRI-85L/10L 



ADDRESSES 






TC551001API/AFI/AFTI/ATRI-85L/10L Static RAM 

Write Cycle 2 ^ (CE1 Controlled Write) 














Static RAM 


TC551001API/AFI/AFTI/ATRI-85L/10L 


Notes: 

1. RAV is high for read cycles. 

2. If the CE1 low transition or CE2 high transition occurs coincident with or after the RAV low transition, outputs remain in 
a high impedance state. 

3. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the RAV high transition, outputs 
remain in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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Static RAM 


Data Retention Characteristics (Ta = -40 ~ 85°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

m 

Standby Current 

V D h = 3.0V 

- 

- 

35* 

liA 

V DH = 5.5V 

- 

- 

70 

tCDR 

Chip Deselect to Data Retention Mode 

0 

- 

- 

ns 

l R 

Recovery Time 

5 

- 

- 

ms 


*3(aA (max.) Ta = -40 - 40°C 

CE1 Controlled Data Retention Mode ^ 



GND - 

CE2 Controlled Data Retention Mode (3) 



GND 


Notes: 

1. In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V or 
CE2 > V DD - 0.2V. 

2. If the V||_| of CE1 is 2.4V in operation, during the period that the V DD voltage is going down from 4.5V to 2.6V, l DDS i 
current flows. 

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V. 
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TOSHIBA 


TC551001BPL/BFL/BFIL/BTRL-70/85/10 


SILICON GATE CMOS 

131,072 WORD x 8 BIT STATIC RAM 

Description 

The TC551001BPL is a 1,048,576 bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques provi de bo th high speed and low power features with an operating cur¬ 
rent of 5mA/MHz (typ.) and a minimum cycle time of 70ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
powe r standby mode in which the standby current is 2pA typically. The TC551001 BPL has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551001 BPL is suitable for use in microprocessor systems where high speed, low power, and battery backup are required. 

The TC551001 BPL is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 


Features 


Pin Connection (Top View) 


• Low power dissipation: 27.5mW/MHz (typ.) 

• Standby current: 100pA (max.) 

• Single 5V power supply 

• Access time (max.) 



TC551001BPL/BFL/BFTL/BTRL 

-70 

-85 

-10 

Access Time 

70ns 



CE1 Access Time 

70ns 

85ns 

100ns 

CE2 Access Time 

70ns 

85ns 

100ns 

OE Access Time 



50ns 


• Power down feature: CE1, CE2 

• Data retention supply voltage: 2.0 ~ 5.5V 

• Inputs and outputs TTL compatible 

•Package TC551001BPL : DIP32-P-600 


o 32 PIN DIP & SOP 


NC C 

-w- 

1 32 

U V D0 

A16C 

2 

31 

□ A15 

A14 C 

3 

30 

□ CE2 

A12 C 

4 

29 

□ R/W 

A7 C 

5 

28 

□ A13 

A6 C 

6 

27 

□ A8 

A5 C 

7 

26 

□ A9 

A4 C 

8 

25 

□ All 

A3 C 

9 

24 

□ OF 

A2 C 

10 

23 

□ A10 

A1 C 

11 

22 

□ CST 

A0 C 

12 

21 

□ 1/08 

1/OlC 

13 

20 

□ 1/07 

I/02C 

14 

19 

□ 1/06 

I/03C 

15 

18 

□ 1/05 

GNDC 

16 

17 

□ 1/04 


TC551001BFL 

TC551001BFTL 

TC551001BTRL 


SOP32-P-525 

TSOP32-P-0820 

TSOP32-P-0820A 


Pin Names 


o 32 PIN TSOP 


(forward type) (reverse type) 



A0 ~ A16 

Address Inputs 


R/W 

Read/Write Control Input 

OE 

Output Enable Input 

CET, CE2 

Chip Enable Inputs 

1/01 ~ 1/08 

Data Input/Output 

V DD 

Power (+5V) 

GND 

Ground 

NC 

No Connection 

PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PIN NAME 

An 

a 9 

A 8 

A 13 

R/W 

CE2 

A 15 

v DD 

NC 

A 16 

A 14 

A 12 

A 7 


A 5 

A 4 

PIN NO. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

PIN NAME 

BB 


mm 


1/01 

1/02 

1/03 

GND 

1/04 



1/07 

1/08 

CET 


OE 
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TC551001BPL/BFL/BFTL/BTRL-70/85/10 


Static RAM 


Block Diagram 


CE 



Operating Mode 


MM 


CE2 

0E 

R/W 

1/01 -1/08 

POWER 

Read 

L 

H 

L 

H 

d out 

•ddo 

Write 

L 

H 

* 

L 

Din 

•ddo 

Output Deselect 

L 

H 

H 

H 


mm 

Standby 

H 

* 

* 

* 


mm 

* 

L 

* 

* 

High-Z 

tabs 


* H or L 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.3 ~ 7.0 

V 

V|N 

Input Voltage 

-0.3* - 7.0 

V 

V l/0 

Input and Output Voltage 

-0.5 - V DD + 0.5 

V 

Pd 

Power Dissipation 

1.0/0.6** 

w 

t solder 

Soldering Temperature • Time 

260 *10 

°C • sec 

t strg 

Storage Temperature 

-55 - 150 

°C 

BSB 

Operating Temperature 

0-70 

°C 


* -3.0V with a pulse width of 50ns 
** SOP 
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Static RAM 
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DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V, H 

Input High Voltage 

2.2 

- 

Vdd + 0-3 

V|L 

Input Low Voltage 

-0.3* 

- 

0.8 

X 

D 

> 

Data Retention Supply Voltage 

2.0 

- 

5.5 


* -3.0V with a pulse width of 50ns 


DC Characteristics {Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Leakage Current 

V|N = 0 ~ v DD 

- 

- 

±1.0 

pA 

■lo 

Output Leakage Current 

CE1 = V| H or CE2 = V !L or R/W = V !L or 

OE = V|h, Vout = 0 - Vqd 

- 

- 

±1.0 

pA 

■oh 

Output High Current 

V oh = 2.4V 


- 

- 

mA 

■OL 

Output Low Current 

V 0L = 0.4V 


- 

- 

mA 


Operating Current 

CE1 = V| L andCE2 = V, H 
and R/W = V, Hi 

■out = 0 mA 

Other Inputs = V| H /V !L 

■cycle 

Min. 

- 

- 

70 

mA 


■ 

■ 

20 


CET = 0.2V and 

CE2 = V DD - 0.2V 

R/W = V DD - 0.2V 
■out = 0mA 

Other Inputs 
= V DD - 0.2V/0.2V 

*cycle 

Min. 

- 

- 

60 

Ips 

1 


10 

■ddsi 

Standby Current 

CE1 = V| H or CE2 = V, L 

- 

- 

3 

mA 

1 0) 
'DDS2 

CE1 = V DD - 0.2V or 

CE2 = 0.2 V 

V DD = 2.0V ~ 5.5V 

Ta = 0 ~ 70°C 

- 

- 

100 

ma 

Ta = 25°C 

- 

2 

- 


Note (1): If CE1 > V DD - 0.2V, the specified limits are guaranteed under the condition CE2 > V DD - 0.2V or CE2 < 0.2V. 

Capacitance* (Ta = 25°C, f = 1 MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C IN 

Input Capacitance 

V, N = GND 

10 

PF 

C OUT 

Output Capacitance 

V 0UT = GND 

10 


'This parameter is periodically sampled and is not 100% tested. 
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TC551001BPL/BFL/BFTL/BTRL-70/85/10 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


Read Cycle 




TC551001BPL/BFL/BFTL/BTRL 


SYMBOL 

PARAMETER 

-70 

-85 

-10 

UNIT 





MIN. 

MAX. 


MAX. 



Read Cycle Time 

70 

- 

85 

- 


- 



Address Access Time 

- 

70 

- 

85 

- 

100 


■m 

CE1 Access Time 

- 

70 

- 

85 

- 

100 


^05 

CE2 Access Time 

- 

mm 

- 

85 

- 

100 


l OE 

Output Enable to Output in Valid 


m | 

- 


- 

50 

ns 

l COE 

Chip Enable (CE1, CE2) to Output in Low-Z 

10 

- 

10 

- 

10 

- 

lOEE 

Output Enable to Output in Low-Z 

5 

- 

5 

- 

5 

- 


lOD 

Chip Enable (CE1, CE2) to Output in High-Z 

- 

25 

- 

30 

- 

35 


l ODO 

Output Enable to Output in High-Z 

- 

25 

- 

30 

- 

35 


Iqh 

Output Data Hold Time 

10 

- 

10 

- 

10 

- 



Write Cycle 




TC551 001 BPL/BFL/BFTL/BTRL 


SYMBOL 

PARAMETER 

-70 

-85 

-10 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


{ wc 

Write Cycle Time 

70 

- 

85 

- 

100 

- 


t W p 

Write Pulse Width 

50 

- 

60 

- 

60 

- 


tew 

Chip Selection to End of Write 

60 

- 

75 

- 

80 

- 


tAS 

Address Setup Time 

0 

- 

0 

- 

0 

- 


twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

*ODW 

R/W to Output in High-Z 

- 


- 


- 



*OEW 

R/W to Output in Low-Z 

5 

- 

5 

- 

5 

- 


l DS 

Data Setup Time 

30 

- 

35 

- 

40 

- 


tDH 

Data Hold Time 

0 

- 

0 

- 

0 

- 



AC Test Conditions 


Input Pulse Levels 

2.4V/0.6V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

1 TTL Gate and Cl = lOOpF 
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Static RAM 


TC551001B P L/B FL/B FTL/BTR L-70/85/10 


Timing Waveforms 

Read Cycle (1) 

L_^RC 



Write Cycle 1 (4) (R/W Controlled Write) 



CE2 


zn 


□out 


Din 
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Static RAM 


Write Cycle 2 ™ (CE1 Controlled Write) 


ADDRESSES 



Write Cycle 3 (4) (CE2 Controlled Write) 


ADDRESSES 



DATA STABLE 
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Static RAM TC551001B PL/BFL/B FTL/BTRL-70/85/10 


Notes: 

1. R/W is high for read cycles. 

2. If the CE1 low transition or CE2 high transition occurs coincident with or after the RAN low transition, outputs remain in 
a high impedance state. 

3. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the RAN high transition, outputs 
remain in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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Static RAM 


Data Retention Characteristics (Ta = 0 ~ 70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

v dh 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

bDS2 

Standby Current 

V DH = 3.0V 

- 

- 

50 

pA 

V DH = 5.5V 

- 

- 

100 

fCDR 

Chip Deselect to Data Retention Mode 

0 

- 

- 

ns 


Recovery Time 

5 

- 

- 

ms 


CE1 Controlled Data Retention Mode (1 ) 



GNO - 

CE2 Controlled Data Retention Mode ^ 



GND 


Notes: 

1. In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V or 
CE2 > V DD - 0.2V. 

2. If the V| H of CE1 is 2.2V in operation, during the period that the V DD voltage is going down from 4.5V to 2.4V, l DDS i 
current flows. 

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V. 
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TOSHIBA 


TC551001BPL/BFL/BFIL/BTRL-70L/85L/10L 

SILICON GATE CMOS 

131,072 WORD x 8 BIT STATIC RAM 


Description 

The TC551001BPL is a 1,048,576 bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques provi de bo th high speed and low power features with an operating cur¬ 
rent of 5mA/MHz (typ.) and a minimum cycle time of 70ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
powe r standby mode in which the standby current is 2pA typically. The TC551001 BPL has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551001 BPL is suitable for use in microprocessor systems where high speed, low power, and battery backup are required. 

The TC551001 BPL is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 


Features 


Pin Connection (Top View) 


• Low power dissipation: 27.5mW/MHz (typ.) 

• Standby current: 4pA (max.) at Ta = 25°C 

• Single 5V power supply 

• Access time (max.) 



TC551001BPL/BFL/BFTL/BTRL 

-70L 

-85L 

-10L 

Access Time 

70ns 

85ns 

100 ns 

CE1 Access Time 

70ns 

85ns 

100 ns 

CE2 Access Time 

70ns 

85ns 

100 ns 

OE Access Time 

35ns 

45ns 

50ns 


• Power down feature: CE1, CE2 

• Data retention supply voltage: 2.0 ~ 5.5V 

• Inputs and outputs TTL compatible 

•Package TC551001BPL : DIP32-P-600 


o 32 PIN DIP & SOP 


NC C 

--■ 

1 32 

□ V D o 

A16 C 

2 

31 

□ A15 

A14 C 

3 

30 

□ CE2 

A12CZ 

4 

29 

□ R/W 

A7 C 

5 

28 

□ A13 

A6 C 

6 

27 

□ A8 

AS C 

7 

26 

□ A9 

A4 C 

8 

25 

3 All 

A3 C 

9 

24 

□ OF 

A2 C 

10 

23 

□ A10 

A1 C 

11 

22 

□ zn 

A0 C 

12 

21 

□ 1/08 

i/oiC 

13 

20 

□ 1/07 

I/02C 

14 

19 

□ 1/06 

I/03U 

15 

18 

□ 1/05 

gndC 

16 

17 

□ 1/04 


TC551001BFL 
TC551001BFTL 
TC551001BTRL 


SOP32-P-525 

TSOP32-P-0820 

TSOP32-P-0820A 


Pin Names 


o 32 PIN TSOP 


(forward type) (reverse type) 



A0 - A16 

Address Inputs 


R/W 

Read/Write Control Input 

OE 

Output Enable Input 

CET, CE2 

Chip Enable Inputs 

1/01 ~ 1/08 

Data Input/Output 

V DD 

Power (+5V) 

GND 

Ground 

NC 

No Connection 

PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PIN NAME 

A n 

A 9 

A 8 

A 13 

R/W 

CE2 

A 15 

Q 

a 

> 

NC 

A 16 

A 14 

A 12 

A 7 

A 6 

A 5 

A 4 

PIN NO. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

PIN NAME 

A 3 

A 2 

A 1 

A o 

1/01 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CET 

A 10 

OE 
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Static RAM 


Block Diagram 


CE 



Operating Mode 



CE1 

CE2 

0E 

R/W 

1/01 ~ 1/08 

POWER 

Read 

L 

H 

L 

H 

d out 

•ddo 

Write 

L 

H 

* 

L 

D,n 

•ddo 

Output Deselect 

L 

H 

H 

H 


wsm 

Standby 

H 

* 

* 

* 

High-Z 

•dDS 

* 

L 

* 

* 

High-Z 

•dds 


* H or L 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.3 ~ 7.0 

V 

V,N 

Input Voltage 

-0.3* - 7.0 

V 

V l/0 

Input and Output Voltage 

-0.5 ~ V DD + 0.5 

V 

mm. 

Power Dissipation 

1.0/0.6** 

w 

■EsTT'l 

Soldering Temperature • Time 

260* 10 

°C • sec 

BHI1 

Storage Temperature 

-55 - 150 

°C 



0-70 

°C 


* -3.0V with a pulse width of 50ns 
** SOP 
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Static RAM 


TC551 OOt BPL/BFUBFTL/BTRL-70L/85U1OL 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V, H 

Input High Voltage 

2.2 

- 

+ O-® 

V| L 

Input Low Voltage 

-0.3* 

- 

0.8 

X 

Q 

> 

Data Retention Supply Voltage 

2.0 

- 

5.5 


* -3.0V with a pulse width of 50ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 


Input Leakage Current 

V|N = 0 ~ V DD 

- 

- 

±1.0 

pA 



CET = V| H or CE2 = V, L or R/W = V )L or 

OF = V| H v OUT = 0 ~ V DD 

- 

a 

±1.0 

pA 

■oh 

Output High Current 

V 0H = 2.4V 

-1.0 

- 

- 

mA 

*OL 

Output Low Current 

V 0L = 0.4V 

4.0 

- 

- 

mA 

■ddoi 

Operating Current 

CE1 = V, L andCE2 = V, H 
and RA N = V !H 
■out = 0 m A 

Other Inputs = V| H /V| L 

■cycle 

Min. 

- 

- 

70 

mA 

IpS 

- 

- 

20 

■dD02 

CET = 0.2V and 

CE2 = V DD - 0.2V 

R/W = V DD - 0.2V 
■out = 0mA 

Other Inputs 
= V DD - 0.2V/0.2V 

■cycle 

Min. 

- 

- 

60 

Ips 

- 

- 

10 

■ddsi 

Standby Current 

CE1 = V| H or CE2 = V, L 

- 

- 

3 

mA 

1 (1) 
'DDS2' ' 

CE1 = V DD - 0.2V or 

CE2 = 0.2 V 

V DD = 2.0V - 5.5V 

Ta = 0 ~ 70°C 

- 

- 

30 

pA 

Ta = 25°C 

- 

2 

4 


Note (1): If CE1 > V DD - 0.2V, the specified limits are guaranteed under the condition CE2 > V DD - 0.2V or CE2 < 0.2V. 

Capacitance* (Ta = 25°C, f = 1 MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C IN 

Input Capacitance 

V| N = GND 

10 

PF 

C OUT 

Output Capacitance 

V 0UT = GND 

10 


‘This parameter is periodically sampled and is not 100% tested. 
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Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


Read Cycle 




TC551001BPL/BFL/BFTL/BTRL 


SYMBOL 

PARAMETER 

-70L 

-85L 

-10L 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


*RC 

Read Cycle Time 

70 

- 

85 

- 

100 

- 


l ACC 

Address Access Time 

- 

70 

- 

85 

- 

100 


tcoi 

CE1 Access Time 

- 

70 

- 

85 

- 

100 


l C02 

CE2 Access Time 

- 


- 

85 

- 

100 


l OE 

Output Enable to Output in Valid 

- 

H3I 

- 

45 

- 

50 

ns 

l COE 

Chip Enable (CE1, CE2) to Output in Low-Z 

10 

- 

10 

- 

10 

- 

toEE 

Output Enable to Output in Low-Z 

5 

- 

5 

- 

5 

- 


l OD 

Chip Enable (CE1, CE2) to Output in High-Z 

- 

25 

- 

30 

- 

35 


l ODO 

Output Enable to Output in High-Z 

- 

25 



- 

35 


l OH 

Output Data Hold Time 

10 

- 

10 

- 

10 

- 



Write Cycle 




TC551001 BPL/BFL/BFTL/BTRL 


SYMBOL 

PARAMETER 

-70L 

-85L 

-10L 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


twc 

Write Cycle Time 

70 

- 

85 

- 

100 

- 


t W p 

Write Pulse Width 

50 

- 

60 

- 

60 

- 


*cw 

Chip Selection to End of Write 

60 

- 

75 

- 

80 

- 


l AS 

Address Setup Time 

0 

- 

0 

- 

0 

- 


*WR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

l ODW 

R/W to Output in High-Z 

- 

25 

- 


- 

35 


tOEW 

R/W to Output in Low-Z 

5 

- 

5 

- 

5 

- 


l DS 

Data Setup Time 

30 

- 

35 

- 

40 

- 


l DH 

Data Hold Time 

0 

- 

0 

- 

0 

- 



AC Test Conditions 


Input Pulse Levels 

2.4V/0.6V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

1 TTL Gate and Cl = 100pF 


A-136 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 









































































Timing Waveforms 

Read Cycle W 


Static RAM 


TC551001BPL/BFL/BFT1_/BTRL-70L/85I_/10L 



Write Cycle 1 (R/W Controlled Write) 
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TC551001 BPL/BFL/BFTLyBTRL-70L/85Lfl 0L Static RAM 

Write Cycle 2 (4) (CE1 Controlled Write) 



Write Cycle 3 (4) (CE2 Controlled Write) 
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Static RAM 


TC551 OOt BPL/BFL/BFTL/BTRL-70L/85L/1OL 


Notes: 

1. R/W is high for read cycles. 

2. If the CE1 low transition or CE2 high transition occurs coincident with or after the R/W low transition, outputs remain in 
a high impedance state. 

3. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the R/W high transition, outputs 
remain in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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Static RAM 


Data Retention Characteristics (Ta = 0 ~ 70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

X 

Q 

> 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

a 

Standby Current 

V DH = 3.0V 

- 

- 

15* 

pA 

V DH = 5.5V 

- 

- 

30 

l CDR 

Chip Deselect to Data Retention Mode 

0 

- 

- • 

ns 

*R 

Recovery Time 

5 

- 

- 

ms 


*3pA (max.) Ta = 0 ~ 40°C 

CE1 Controlled Data Retention Mode ^ 



GND - 

CE2 Controlled Data Retention Mode (3) 



GND ... . .—-— 

Notes: 

1. In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V or 
CE2 > V DD - 0.2V. 

2. If the V| H of CE1 is 2.2V in operation, during the period that the V DD voltage is going down from 4.5V to 2.4V, l DDS i 
current flows. 

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V. 
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TOSHIBA 


SILICON GATE CMOS 


TC554161FTL/TRL-70/85/10 

PRELIMINARY 


262,144 WORD x 16 BIT STATIC RAM 


Description 

The TC554161FTL/TRL is a 4,194,304 bit CMOS static random access memory organized as 262,144 words by 16 bits and 
operated from a single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an 
operating current of 10mA/MHz (typ.) and a minimum cycle time of 70ns. When CE is a logical high, the device is placed in a low 
power standby mode in which the standby current is 1 OOpA (max.). The TC554161FTL/TRL has two control inputs. A chip enable 
input (CE) allows for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
Byte access is supported by upper and lower byte controls. The TC554161 FTL/TRL is suitable for use in microprocessor systems 
where high speed, low power, and battery backup are required. The TC554161 FTL/TRL is offered in a 54-pin thin small outline 
plastic package (forward type, reverse type). 


Features 


Pin Connection (Top View) 


• Low power dissipation: 55mW/MHz (typ.) 

• Standby current: 1OOpA (max.) 

• Single 5V power supply 

• Access time (max.) 



TC554161 FTL/TRL 

-70 

-85 

-10 

Access Time 

70ns 

85ns 

100ns 

CE Access Time 

70ns 

85ns 

100ns 

OE Access Time 

35ns 

45ns 

50ns 


• Power down feature: CE 

• Data retention supply voltage: 2.0 ~ 5.5V 

• Inputs and outputs TTL compatible 

• Package TC554161FTL : TSOP54-P-400 

TC554161TRL : TSOP54-P-400A 

Pin Names 


A0-A17 

Address Inputs 

l/OI - 1/016 

Data Input/Output 

CE 

Chip Enable Input 

R/W 

Read/Write Control Input 

OE 

Output Enable Input 

LB,UB 

Data Byte Control Input 

O 

Q 

> 

Power (+5V) 

GND 

Ground 

NC 

No Connection 


NC C 

io 

54 

3 

A4 

q 

54 

01 

3 NC 

A3 q 

2 

53 

3 

A5 

c 

53 

2 

3 A3 

A2 C 

3 

52 

] 

A6 

c 

52 

3 

3 A2 

At C 

4 

51 

] 

A7 

c 

51 

4 

3 A1 

A0 C 

5 

50 

3 

NC 

c 

50 

5 

3 AO 

1/016 C 

6 

49 

3 

1/01 

c 

49 

6 

3 1/016 

1/015 C 

7 

48 

3 

1/02 

c 

48 

7 

3 1/015 

V C c Z 

8 

47 

3 

V CC 

c 

47 

8 

3 V cc 

GN0 C 

9 

46 

3 

GND 

c 

46 

9 

3 GND 

1/014 C 

10 

45 

3 

1/03 

c 

45 

10 

3 1/014 

1/013 Z 

11 

44 

3 

1/04 

c 

44 

11 

3 1/013 

UB Z 

12 

43 

3 

LB 

c 

43 

12 

3 UB 

CE C 

13 

42 

3 

OE 

c 

42 

13 

3 CE 

NC Z 

14 

41 

3 

NC 

[ 

41 

14 

3 NC 

R/W C 

15 

40 

3 

NC 

E 

40 

15 

3 R/W 

1/012 C 

16 

39 

3 

1/05 

c 

39 

16 

31/012 

1/011 Z 

17 

38 

3 

1/06 

c 

38 

17 

3 1/011 

GND C 

18 

37 

3 

GND 

c 

37 

18 

3 GND 

v cc c 

19 

36 

3 

V CC 

c 

36 

19 

3 V C c 

1/010 C 

20 

35 

3 

1/07 

c 

35 

20 

3 1/010 

1/09 C 

21 

34 

3 

1/08 

c 

34 

21 

3 1/09 

NC C 

22 

33 

3 

A8 

c 

33 

22 

3 NC 

A17 [ 

23 

32 

3 

A9 

c 

32 

23 

3 A17 

A16 Z 

24 

31 

3 

A10 

c 

31 

24 

3 A16 

A15 Z 

25 

30 

3 

All 

c 

30 

25 

3 A15 

A14 C 

26 

29 

3 

A12 

c 

29 

26 

3 A14 

A13 Z 

27 

28 

3 

NC 

c 

28 

27 

3 A13 


FTL TRl 
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Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

0E 

R/W 

LB 

UB 

1/01 -1/08 

1/09-1/016 

POWER 

Read 

L 

L 

H 

L 

L 

Output 

Output 

■ddo 

H 

L 

High Impedance 

Output 

■ddo 

L 

H 

Output 

High Impedance 

•ddo 

Write 

L 

* 

L 

L 

L 

Input 

Input 

•ddo 

H 

L 

High Impedance 

Input 

•ddo 

L 

H 

Input 

High Impedance 

•ddo 

Output Deselect 

L 

H 

H 

* 

* 

High Impedance 

High Impedance 

■ddo 

L 

* 

* 

H 

H 

Standby 

H 

* 

* 

* 

* 

High Impedance 

High Impedance 

■dds 


* H or L 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.3 ~ 7.0 

V 

V| N 

Input Voltage 

-0.3* ~ 7.0 

V 

v i/o 

Input and Output Voltage 

-0.5* ~ V DD + 0.5 

V 

P D 

Power Dissipation 

0.6 

w 

t solder 

Soldering Temperature • Time 

260 • 10 

°C • sec 

t strg 

Storage Temperature 

-55 ~150 

°C 

t opr 

Operating Temperature 

0 ~ 70 

°C 


* -3.0V with a pulse width of 30ns 
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TC554161FTL/TRL-70/85/10 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V| H 

Input High Voltage 

2.2 

- 

V DD + 0.3 

V| L 

Input Low Voltage 

-0.3* 

- 

0.8 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 


* -3.0V with a pulse width of 30ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Leakage Current 

o 

a 

> 

i 

o 

n 

z 

> 

- 

- 

±1.0 

pA 

■lO 

Output Leakage Current 

CE = V IH or R/W = V| L or OE = V, H 

VoUT = 0 - V DD 

- 

- 

±1.0 

pA 

■oh 

Output High Current 

V 0H = 2.4V 

-1.0 

- 

- 

mA 

■OL 

Output Low Current 

V 0L = 0.4V 

2.1 

- 

- 

mA 

■ddoi 

Operating Current 

CE = V||_, Iqut == 0mA 

Other Inputs = V| H A/| L 

■cycle 

Min. 

- 

- 

100 

mA 

Ips 

- 

15 

- 

■DD02 

CE = 0.2V, l 0UT = 0mA 

Other Inputs = V| H /V !L 

■cycle 

Min. 

- 

- 

90 

Ips 

- 


- 

■ddsi 

Standby Current 

CE = V IH , Other Inputs = V| H A/| L 

- 

- 

3 


■dDS2 

CE = V DD - 0.2V 

V DD = 2.0V - 5.5V 


■ 

100 

pA 


Capacitance* (Ta = 25°C, f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

V, N = GND 

10 

PF 

C OUT 

Output Capacitance 

Vqut = GND 

10 


‘This parameter is periodically sampled and is not 100% tested. 
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Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


Read Cycle 




TC554161FTL/TRL 



PARAMETER 

-70 

-85 

-10 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


l RC 

Read Cycle Time 

70 

- 

85 

- 


- 


l ACC 

Address Access Time 

- 

70 

- 


- 

100 


tco 

CE Access Time 

- 

70 

- 

85 

- 

100 


l 0E 

OE Access Time 

- 

35 

- 

45 

- 

50 


l BA 

UB, LB Access Time 

- 

35 

- 

45 

- 

50 


l 0H 

Output Data Hold Time from Address Change 

10 

- 

10 

- 


- 

ns 

tcOE 

Output Enable Time from CE 

10 

- 

10 

- 

10 

- 

l OEE 

Output Enable Time from OE 

5 

- 

5 

- 

5 

- 


l BE 

Output Enable Time from UB, LB 

5 

- 

5 

- 

5 

- 


l 0D 

Output Disable Time from CE 

- 

25 

- 

30 

- 




Output Disable Time from OE 

- 

25 

- 

30 

- 




Output Disable Time from UB, LB 

- 

25 

- 

30 

- 

35 



Write Cycle 




TC554161FTL/TRL 



PARAMETER 

-70 

-85 

-10 

UNIT 

■j 


MIN. 

MAX. 

MIN. 

MAX. 





Write Cycle Time 

70 


85 

- 

100 

- 



Write Pulse Width 


- 

55 

- 

60 

- 



Chip Enable to End of Write 

60 

- 

70 

- 

80 

- 



UB, LB Enable to End of Write 


- 

55 

- 

60 

- 


l AS 

Address Setup Time 

0 

- 

0 

- 

0 

- 

ns 

*WR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

tos 

Data Setup Time 

30 

- 


- 

40 

- 


l DH 

Data Hold Time 

0 

- 

0 

- 

0 

- 


l OEW 

Output Enable Time from R/W 

5 

- 

5 

- 

5 

- 


l ODW 

Output Disable Time from R/W 

- 


- 

30 

- 

35 



AC Test Conditions 


Input Pulse Levels 

2.4V/0.6V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

1 TTL Gate and C L = 100pF 
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Static RAM 


TC554161FTL/TRL-70/85/10 


Notes: 

1. R/W is high for read cycles. 

2. If the CE low transition occurs coincident with or after the R/W low transition, outputs remain in 

a high impedance state. 

3. If the CE high transition occurs coincident with or prior to the R/W high transition, outputs remain 

in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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Static RAM 


Data Retention Characteristics (Ta = 0 ~ 70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

a 

Standby Current 

V DH = 3.0V 

- 

- 

50 

pA 

V DH = 5.5V 

- 

- 

100 

l CDR 

Chip Deselect to Data Retention Mode 

0 

- 

- 

ns 

*R 

Recovery Time 

5 

- 

- 

ms 


CE Controlled Data Retention Mode 



GNO 


Note: 

1. If the V| H of CE is 2.2V in operation, during the period that the V DD voltage is going down from 4.5V to 2.4V, l DDS i 
current flows. 
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TOSHIBA 


TC554161FTL/TRL-70L/85L/10L 

SILICON GATE CMOS PRELIMINARY 

262,144 WORD x 16 BIT STATIC RAM 


Description 

The TC554161FTL/TRL is a 4,194,304 bit CMOS static random access memory organized as 262,144 words by 16 bits and 
operated from a single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an 
operating current of lOmA/MHz (typ.) and a minimum cycle time of 70ns. When CE is a logical high, the device is placed in a low 
power standby mode in which the standby current is 60pA (max.). The TC554161FTL/TRL has two control inputs. A chip enable 
input (CE) allows for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
Byte access is supported by upper and lower byte controls. The TC554161 FTL/TRL is suitable for use in microprocessor systems 
where high speed, low power, and battery backup are required. The TC554161 FTL/TRL is offered in a 54-pin thin small outline 
plastic package (forward type, reverse type). 


Features 


Pin Connection (Top View) 


• Low power dissipation: 55mW/MHz (typ.) 

• Standby current: 8pA (max.) at Ta = 25°C 

• Single 5V power supply 

• Access time (max.) 



TC554161 FTL/TRL 

-70L 

-85L 

-10L 

Access Time 

70ns 

85ns 

100ns 

CE Access Time 

70ns 

85ns 

100ns 

OE Access Time 

35ns 

45ns 

50ns 


• Power down feature: CE 

• Data retention supply voltage: 2.0 ~ 5.5V 

• Inputs and outputs TTL compatible 

• Package TC554161FTL : TSOP54-P-400 

TC554161TRL : TSOP54-P-400A 

Pin Names 


A0-A17 

Address Inputs 

l/OI - 1/016 

Data Input/Output 

CE 

Chip Enable Input 

Ft/W 

Read/Write Control Input 

OE 

Output Enable Input 

LB, UB 

Data Byte Control Input 

V DD 

Power (+5V) 

GND 

Ground 

NC 

No Connection 


NC C 

io 

54 

3 

A4 

E 

54 

Ol 

3 NC 

A3 C 

2 

53 

3 

A5 

E 

53 

2 

3 A3 

A2 C 

3 

52 

3 

A6 

C 

52 

3 

3 A2 

A1 C 

4 

51 

3 

A7 

E 

51 

4 

3 A1 

AO E 

5 

50 

3 

NC 

E 

50 

5 

3 AO 

1/016 C 

6 

49 

3 

1/01 

E 

49 

6 

31/016 

1/015 C 

7 

48 

3 

1/02 

E 

48 

7 

3 1/015 

VccC 

8 

47 

3 

Vcc 

E 

47 

8 

3 V CC 

GNO C 

9 

46 

3 

GND 

E 

46 

9 

3 GND 

1/014 C 

10 

45 

3 

1/03 

E 

45 

10 

3 1/014 

1/013 C 

11 

44 

3 

1/04 

E 

44 

11 

P 1/013 

UB C 

12 

43 

3 

LB 

E 

43 

12 

3 UB 

CE E 

13 

42 

3 

OE 

E 

42 

13 

P£e 

NC E 

14 

41 

3 

NC 

E 

41 

14 

□ NC 

R/W e! 

15 

40 

3 

NC 

E 

40 

15 

3 R/W 

1/012 E 

16 

39 

] 

1/05 

E 

39 

16 

3 1/012 

1/011 E 

17 

38 

3 

1/06 

E 

38 

17 

3 i/Oii 

GND E 

18 

37 

3 

GND 

E 

37 

18 

3 GND 

Vcc c 

19 

36 

3 

Vcc 

E 

36 

19 

p v cc 

1/010 E 

20 

35 

3 

1/07 

E 

35 

20 

3 1/010 

1/09 E 

21 

34 

3 

1/08 

E 

34 

21 

3 1/09 

NC E 

22 

33 

3 

A8 

E 

33 

22 

3 NC 

A17 E 

23 

32 

3 

A9 

E 

32 

23 

3 A17 

A16 E 

24 

31 

3 

A10 

E 

31 

24 

3 A16 

A15 E 

25 

30 

3 

All 

E 

30 

25 

3 A15 

A14 E 

26 

29 

3 

A12 

E 

29 

26 

3 A14 

A13 E 

27 

28 

3 

NC 

E 

28 

27 

3 A13 


FTl TRl 
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TC554161FTL/TRL-70L/85L/10L Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

0E 

R/W 

LB 

UB 

1/01 -1/08 

1/09 -1/016 

POWER 





L 

L 

Output 

Output 

•ddo 

Read 

L 

L 

H 

H 

L 

High Impedance 

Output 

•ddo 





L 

H 

Output 

High Impedance 

•ddo 





L 

L 

Input 

Input 

•ddo 

Write 

L 

* 

L 

H 

L 

High Impedance 

Input 

■ddo 





L 

H 

Input 

High Impedance 

■ddo 

Output Deselect 

L 

H 

H 

* 

* 

High Impedance 

High Impedance 

•ddo 

L 

* 

* 

H 

H 

Standby 

H 

* 

* 

* 

* 

High Impedance 

High Impedance 

•dds 


*H orL 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.3 ~ 7.0 

V 

Vin 

Input Voltage 

-0.3* - 7.0 

V 

V l/0 

Input and Output Voltage 

-0.5* - V DD + 0.5 

V 

P D 

Power Dissipation 

0.6 

w 

T SOLDER 

Soldering Temperature • Time 

260• 10 

°C • sec 

t strg 

Storage Temperature 

-55 - 150 

°C 

t opr 

Operating Temperature 

0-70 

°C 


* -3.0V with a pulse width of 30ns 
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Static RAM 


TC554161FTL/TRL-70L/85L/10L 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V,H 

Input High Voltage 

2.2 

- 

Vqd + 0.3 

V,L 

Input Low Voltage 

-0.3* 

- 

0.8 

X 

Q 

> 

Data Retention Supply Voltage 

2.0 

- 

5.5 


* -3.0V with a pulse width of 30ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Leakage Current 

V| N = o ~ V DD 

- 

- 

+1.0 

pA 

■lo 

Output Leakage Current 

CE = V IH or R/W = V| L or OE = V, H 
^OUT = 0 ~ Vqd 

- 

B 

±1.0 

pA 

■oh 

Output High Current 

Vqh = 2.4V 

-1.0 

- 

- 

mA 

■OL 

Output Low Current 

V 0L = 0.4V 

2.1 

- 

- 

mA 

U 

Operating Current 

CE = V||_, Iout = 0mA 

Other Inputs = V| H /V 1L 

■cycle 

Min. 

- 

- 

100 

mA 

Ips 

- 

15 

- 

u 

CE — 0.2V, Iout = 0mA 

Other Inputs = V iH /V| L 

■cycle 

Min. 

- 

- 

90 

Ips 

- 

10 

- 

■ddsi 

Standby Current 

CE = V| H , Other Inputs = V| H A/ !L 

- 

- 

3 

mA 

■dDS2 

CE = V DD - 0.2V 

V DD = 2.0V ~ 5.5V 

Ta = 0 ~ 70°C 

- 

- 

60 

pA 

Ta = 25°C 

- 

4 

8 


Capacitance* (Ta = 25°C, f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

V, N = GND 

10 

PF 

C OUT 

Output Capacitance 

V 0UT = GND 

10 


*This parameter is periodically sampled and is not 100% tested. 
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Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


Read Cycle 




TC554161FTL/TRL 


SYMBOL 

PARAMETER 

-70L 

-85L 

-10L 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


tRC 

Read Cycle Time 

70 

- 

85 

- 

100 

- 


tACC 

Address Access Time 

- 

70 

- 

85 

- 

100 


l CO 

CE Access Time 

- 

70 

- 

85 

- 

100 


♦OE 

OE Access Time 

- 

35 

- 

45 

- 

50 


l BA 

05, LB Access Time 

- 

35 

- 

45 

- 

50 


tOH 

Output Data Hold Time from Address Change 

10 

- 

10 

- 

10 

- 

ns 

tcOE 

Output Enable Time from CE 

10 

- 

10 

- 

10 

- 

tOEE 

Output Enable Time from OE 

5 

- 

5 

- 

5 

- 


*BE 

Output Enable Time from OB, LB 

5 

- 

5 

- 

5 

- 


l OD 

Output Disable Time from CE 

- 

25 

- 

30 

- 

35 


tODO 

Output Disable Time from OE 

- 

25 

- 

30 

- 

35 


*BD 

Output Disable Time from UB, LB 

- 

25 

- 

30 

- 

35 



Write Cycle 




TC554161 FTL/TRL 


SYMBOL 

PARAMETER 

-70L 

-85L 

-10L 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


l WC 

Write Cycle Time 

70 

- 

85 

- 

100 

- 


t W p 

Write Pulse Width 

50 

- 

55 

- 

60 

- 


tew 

Chip Enable to End of Write 

60 

- 

70 

- 

80 

- 


tBW 

OB, LB Enable to End of Write 

50 

- 

55 

- 

60 

- 


l AS 

Address Setup Time 

0 

- 

0 

- 

0 

- 

ns 

l WR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

l DS 

Data Setup Time 

30 

- 

35 

- 

40 

- 


tDH 

Data Hold Time 

0 

- 

0 

- 

0 

- 


toEW 

Output Enable Time from RAW 

5 

- 

5 


5 

- 


tQDW 

Output Disable Time from RAW 

- 

25 

- 

30 

- 

35 



AC Test Conditions 


Input Pulse Levels 

2.4V/0.6V 

Input Pulse Rise and Fall Time 

5ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

1 TTL Gate and C L = lOOpF 
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TC554161FTL/TRL-70L/85L/1OL 


Notes: 

1. RA N is high for read cycles. 

2. If the CE low transition occurs coincident with or after the R/W low transition, outputs remain in 
a high impedance state. 

3. If the CE high transition occurs coincident with or prior to the R AN high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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Static RAM 


Data Retention Characteristics (Ta = 0 ~ 70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 


Standby Current 


- 

- 

30* 

pA 


- 

- 

60 

HESS' '6 

Chip Deselect to Data Retention Mode 

0 

- 

- 

ns 

*R 

Recovery Time 

5 

- 

- 

ms 


*6|iA (max.) Ta = 0 ~ 40°C 

CE Controlled Data Retention Mode 



GND 


Note: 

1. If the V||_| of CE is 2.2V in operation, during the period that the V DD voltage is going down from 4.5V to 2.4V, l DDS1 
current flows. 
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High Speed SRAM 



High Speed Static RAM 



Density 

Organization 

Package 

Speed (ns) 

TC5588. 

.64K. 

.8K x 8. 

.P, J. 

....15, 20, 25, 35 

TC55B88. 

.64K. 

.8K x 8. 

.P, J. 

.10, 12 

TC5589. 

.72K. 

.8K x 9. 

.P, J. 

....15, 20, 25, 35 

TC55464A. 

.256K. 

.64K x 4. 

.P, J. 

....15, 20, 25, 35 

TC55B464. 

.256K. 

.64K x 4. 

.P, J. 

.10, 12 

TC55465A. 

.256K. 

.64K x 4. 

.P, J. 

....15, 20, 25, 35 

TC55B465. 

.256K. 

.64K x 4. 

.P, J. 

.10, 12 

TC55328A . 

.256K. 

.32K x 8. 

.P, J. 

....15, 20, 25, 35 

TC55B328. 

.256K. 

.32K x 8. 

.P, J. 

.10, 12 

TC55V328. 

.256K. 

.32K x 8. 

.J. 

. 20, 25, 35 

TC55329A . 

.288K. 

.32K x 9. 

.P, J. 

....15, 20, 25, 35 

TC55B329. 

.288K. 

.32K x 9. 

.P, J. 

.10, 12 

TC551632. 

.512K. 

.32K x 16. 

.J. 

.20, 25, 35 

TC55B4256. 

.1M. 

. 256K x 4. 

.J. 

.12, 15, 20. 

TC55B4257. 

.1M. 

. 256K x 4. 

.J. 

.12, 15, 20 

TC55B8128. 

.1M. 

.128Kx 8. 

.P, J. 

.12, 15, 20 

TC551664. 

.1M. 

.64K x 16. 

.J. 

.15, 20, 25 

TC55V1664. 

.1M. 

.64Kx 16. 

.J, FT. 

.10, 12, 15 

TC55V1864. 

.1.125M. 

.64K x 18. 

.J, FT . 

.10, 12, 15 

TC551402. 

.4M. 

.4M x 1/1M x 4. 

.J. 

.20, 25, 30 

TC554101. 

.4M. 

.1M x 4. 

.J. 

.20, 25, 30 


Package: P = Plastic DIP, J = SOJ, FT = Forward bend TSOP 


Features 


TC55464A w/OE. 
TC55B464 w/OE. 


3.3V Operation 


TC55B4256 w/OE. 


3.3 V Operation 
3.3 V Operation 


Page 

.B-1 

.B-9 

.B-17 

.B-25 

.B-33 

.B-41 

•B-49 

.B-57 

.B-65 

.B-73 

.B 79 

.B-87 

.B-95 

.B-103 

B-109 

.B-115 

.B-121 

.B-129 

.B-137 

.B-145 

.B-151 


















































































































TOSHIBA 


TC5588P/J-15/20/25/35 


SILICON GATE CMOS 

8,192 WORD x 8 BIT CMOS STATIC RAM 

Description 

The TC5588P/J is a 65,536 bit high speed CMOS static random access memory organized as 8,192 words by 8 bits and operated 
from a single 5V supply. Toshiba’s advanced CMOS technology and circuit design enable high spee d ope ration. 

The TC5588P/J features low power dissipation when the device is deselected using chip enable (CE1, CE2) and has an output 
enable input (OE) for fast memory access. Also, the device power between memory accesses is reduced by an automatic power 
down circuit. 

The TC5588P/J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TTL compatible. The TC5588P/J is available in a 300mil width , 28-pin DIP and SOJ suitable for high density surface 
assembly. 


Features 

• Fast access time 

- TC5588P/J-15 15ns (max.) 

- TC5588P/J-20 20ns (max.) 

- TC5588P/J-25 25ns (max.) 

- TC5588P/J-35 35ns (max.) 

• Low power dissipation 

- Operation: 

- TC5588P/J-15 135mA (max.) 

- TC5588P/J-20 115mA (max.) 

- TC5588P/J-25 115mA (max.) 

- TC5588P/J-35 115mA (max.) 

- Standby: 1 mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TTL compatible 

• Output buffer control: OE 

• Package: 

- TC5588P: DIP28-P-300B 

- TC5588J: SOJ28-P-300A 


Pin Names 


A0-A12 

Address Inputs 

1/01 ~ 1/08 

Data Inputs/Outputs 

CET, CE2 

Chip Enable Inputs 

WE 

Write Enable Input 

OE 

Output Enable Input 

V DD 

Power (+5V) 

GND 

Ground 

NC 

No Connection 


Pin Connection (Top View) 

TC5588P TC5588J 


NC [ 

1 

■^28 

] v 00 

NC C 

V 

28 

A12[ 

2 

27 

3 WE 

A 12 C 

2 

27 

A7[ 

3 

26 

] CE2 

A7[ 

3 

26 

A6[ 

4 

25 

]A8 

A6[ 

4 

25 

A5C 

5 

24 

]A9 

A5[ 

5 

24 

A4[ 

6 

23 

3 A11 

A4[ 

6 

23 

A3C 

7 

22 

3SI 

A3C 

7 

22 

A2[ 

8 

21 

3 aio 

A2[ 

8 

21 

A1[ 

9 

20 

3£FT 

A1[ 

9 

20 

A0[ 

10 

19 

3 1/08 

AOC 

10 

19 

1/01 C 

11 

18 

31/07 

i/oi C 

11 

18 

1/02 C 

12 

17 

31/06 

1/02 C 

12 

17 

1/03 [ 

13 

16 

31/05 

1/03 [ 

13 

16 

GNDC 

14 

IS 

31/04 

GNDC 

14 

15 

J 


(DIP) (SOJ) 


V DD 

wF 

CE2 

A8 

A9 

All 

SF 

A10 

m 

1/08 

1/07 

1/06 

1/05 

1/04 
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TC5588P/J-15/20/25/35 


Static RAM 


Block Diagram 


CLOCK 

GENERATOR 

PRECHARGE 

CIRCUIT 


S O u. < U 

O O D Oui 

0C < CD OC O 


MEMORY CELL 
ARRAY 

256x32x8 

(65,536) 



o -»« 

oc < oc 

z oz 

o — tu 
U «/%0 


COLUMN 

DECODER 


COLUMN ADDRESS 
SUFFER 



Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.5 - 7.0 

V 

V| N 

Input Voltage 

-2.0 - 7.0 

V 

V l/0 

Input/Output Voltage 

-0.5 ~ V DD + 0.5 

V 

P D 

Power Dissipation 

1.0 

w 


Soldering Temperature • Time 

260• 10 

°C • sec 


Storage Temperature 

-65-150 

°C 


Operating Temperature 

-10-85 

°C 
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Static RAM 


TC5588P/J-15/20/25/35 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V| H 

Input High Voltage 

2.2 

- 

V DD + 0.5 

V 

V,L 

Input Low Voltage 

-0.5* 


0.8 

V 


* -3V with a pulse width of 10ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Leakage Current 

V|N = 0 ~ V DD 

- 

- 

±1 

pA 

■lo 

Output Leakage Current 

CET = V, H or CE2 = V, L or WE =V, L 
or OE = V| H , Vqut = 0 ~ Vdd 

- 

- 

±1 

pA 

■oh 

Output High Current 

V oh = 2.4V 

-4 

- 

- 

mA 

■OL 

Output Low Current 

V 0L - 0.4V 

8 

- 

- 

mA 

■ 

Operating Current 

V DD = 5.5V tcyde = Min cycle 

CE1 = V, L and CE2 = V| H 

Other Inputs = V| H /V ]L 
■out = 

-15 

- 

- 


mA 

-20 

■ 

■ 

115 

-25 

-35 

■ddsi 

Standby Current 

V DD = 5.5V tcyde = Min cycle 

CE1 = V| H or CE2 = V, L 

Other Inputs = V| H /V| L 

■ 


25 

mA 

m 

CET = V DD - 0.2V or CE2 = 0.2V 

Other Inputs = V DD - 0.2V or 0.2V 

- 

B 



* If CE1 > V DD - 0.2V, the specified limits are guaranteed under the condition CE2 > V DD - 0.2V or CE2 < 0.2V. 

Capacitance* (Ta = 25°C, f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C IN 

Input Capacitance 

V 1N = GND 

5 

PF 

C OUT 

Output Capacitance 

v 0UT =gnd 

7 

pF 


‘This parameter is periodically sampled and is not 100% tested. 
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TC5588P/J-15/20/25/35 


Static RAM 


AC Characteristics (Ta = 0 ~ 70 o C^), V DD = 5V±10%) 


Read Cycle 


SYMBOL 

PARAMETER 

TC5588P/J-15 

TC5588P/J-20 

TC5588P/J-25 

TC5588P/J-35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

*RC 

Read Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 

ns 

l ACC 

Address Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

*coi 

CE1 Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

*002 

CE2 Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

*0E 

OE Access Time 

- 

9 

- 

10 

- 

12 

- 

12 

*0H 

Output Data Hold Time from Address Change 

5 

- 

5 

- 

5 

- 

5 

- 

*COE 

Output Enable Time from CE1 or CE2 

5 

- 

5 

- 

5 

- 

5 

- 

*C0D 

Output Disable Time from CE1 or CE2 

- 

6 

- 

6 

- 

6 

- 

6 

*0EE 

Output Enable Time from OE 

0 

- 

0 

- 

0 

- 

0 

- 

*0D0 

Output Disable Time from 0E 

- 

5 

- 

5 

- 

5 

- 

5 

*PU 

Chip Selection to Power Up Time 

0 


0 


0 

- 

0 

- 

*PD 

Chip Deselection to Power Down Time 

- 

15 

- 

20 

- 

25 

- 

35 


Write Cycle 


SYMBOL 

PARAMETER 

TC5588P/J-15 

TC5588P/J-20 

TC5588P/J-25 

TC5588P/J-35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

*wc 

Write Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 

ns 

*cw 

Chip Enable to End of Write 

12 


13 

- 

15 

- 

15 

- 

*AS 

Address Setup Time 

0 

- 

0 

- 

0 

- 

0 

- 

t W p 

Write Pulse Width 

12 

- 

13 

- 

15 

- 

15 

- 

*WR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

*DS 

Data Setup Time 

9 

- 

10 

- 

12 

- 

12 

- 

*DH 

Data Hold Time 

0 


0 

- 

0 

- 

0 

- 

*OEW 

Output Enable Time from WE 

0 


0 


0 

- 

0 

- 

*ODW 

Output Disable Time from WE 

- 

6 

- 

6 

- 

6 

- 

6 


AC Test Conditions 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

2.2V/0.8V 

Output Timing Measurement Reference Levels 

2.0V/0.8V 

Output Load 

Fig. 1 


I/O gin 
Cl = 30pF 


I 

I 


480D 

I/O pin 

^480n 




255n 

CL = 5pF ^ 

£2550 


l 


(For tcoE. VJEE. kOD. 
to DO- toEw and toow) 
Figure 1. 
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Static RAM TC5588P/J-15/20/25/35 


Timing Waveforms 

Read Cycle ^ 



twc 


Write Cycle 1 ® (WE Controlled Write) 





















TC5588P/J-15/20/25/35 Static RAM 

Write Cycle 2 ® (CE1 Controlled Write) 



Write Cycle 3 ® (CE2 Controlled Write) 
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Static RAM 


TC5588P/J-15/20/25/35 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE1 low transition or CE2 high transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) t C0E , t 0EE , t 0E w.Output Enable Time 

(B) t C0D , t 0D0 , t 0D w-Output Disable Time 
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Static RAM 


Notes 
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TOSHIBA 


TC55B88P/J-10/12 


SILICON GATE BiCMOS 


8,192 WORD x 8 BIT BiCMOS STATIC RAM 


Description 

The TC55B88P/J is a 65,536 bit high speed BiCMOS static random access memory organized as 8,192 words by 8 bits and 
operated from a single 5V supply. Toshiba's BiCMOS technology and advanced circuit design enable high s peed operation. 

The TC55B88P/J features low power dissipation when the device is deselected using chip enable (CE1, CE2) and has an out¬ 
put enable input (OE) for fast memory access. 

The TC55B88P/J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TTL compatible. 

The TC55B88P/J is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly. 


Features 

• Fast access time 

- TC55B88P/J-10 10ns (max.) 

- TC55B88P/J-12 12ns (max.) 

• Low power dissipation 

- Operation: 155mA (max.) 

- Standby: 10mA (max.) 

• Single 5V power supply: 5V±5% (-10) 

5V±10% (-12) 

• Fully static operation 

• Inputs and outputs TTL compatible 

• Output buffer control: OE 

• Package: 

- TC55B88P: DIP28-P-300B 

- TC55B88J: SOJ28-P-300A 


Pin Names 


AO ~A12 

Address Inputs 

1/01 ~ 1/08 

Data Inputs/Outputs 

CET, CE2 

Chip Enable Inputs 

We 

Write Enable Input 

OE 

Output Enable Input 

O 

Q 

> 

Power (+5V) 

GND 

Ground 

NC 

No Connection 


Pin Connection (Top View) 
TC55B88P 



TC55B88J 



(DIP) 


(SOJ) 
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TC55B88P/J-10/12 


Static RAM 


Block Diagram 



Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.5 ~ 7.0 

V 

V|N 

Input Voltage 

q 

i 

q 

c\j 

v 


Input/Output Voltage 

-0.5 - V DD + 0.5 

V 

P D 

Power Dissipation 

1.0 


B3BHI1 

Soldering Temperature • Time 

260* 10 


t strg 

Storage Temperature 

-65 ~150 

°c 

t opr 

Operating Temperature 

-10 - 85 

°c 


B-10 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 






















Static RAM 


TC55B88P/J-10/12 


DC Recommended Operating Conditions 


SYMBOL 

_ 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Q 

Q 

> 

Power Supply Voltage 

-10 

4.75 

5.0 

5.25 

V 

-12 

4.5 

5.0 

5.5 

V,H 

Input High Voltage 

2.2 

- 

Vdd + 0-5 

V 

V,L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


* -3V with a pulse width of 10ns 


DC Characteristics (Ta = 0 ~ 70°C, -10: V DD = 5V±5%, -12: V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 



'Ll 

Input Leakage Current 

V|N = 0 - v DD 


- 



■lo 

Output Leakage Current 

CET = V| H or CE2 = V, L or WE =V, l or 

OE = V||_j, V 0 ut= o - V DD 

- 


+10 

g 

■oh 

Output High Current 

V 0H = 2.4V 

-4 

- 

- 


■OL 

Output Low Current 

V 0L = 0.4V 

8 

- 

- 

mA 

1 

Operating Current 

t cvc | e = Min cycle 

CE1 = V| L and CE2 = V| H 
Other Inputs = V| H /V| L 
■out = 0mA 

V DD = 
5.25 V 

-10 



155 

mA 

t cvde = Min cycle 

CE1 = V| U and CE2 = V, H 
Other Inputs = V| H A/ )L 
■out = 

V DD = 5.5V 

-12 



H 


CET = V| H or CE2 = V, L 

Other Inputs = V !H /V| L 

V DD = 
5.25V 

-10 

- 

- 

30 


Standby Current 

CET = V| H or CE2 = V, L 

Other Inputs = V| H A/| L 

V DD = 5.5V 

-12 


- 


■dDS2 


CE1 = V DD - 0.2V or CE2 = 0.2V 

Other Inputs = V DD - 0.2V or 0.2V 


- 

10 



Capacitance* (Ta = 25°C, f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C IN 

Input Capacitance 

V| N = GND 

5 

PF 

C OUT 

Output Capacitance 

v out = gnd 

7 

PF 


*This parameter is periodically sampled and is not 100% tested. 
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TC55B88P/J-10/12 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C {1) , -10: V DD = 5V±5%, -12: V DD = 5V±10%) 


Read Cycle 


SYMBOL 

PARAMETER 

TC55B88P/J-10 

TC55B88P/J-12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

*RC 

Read Cycle Time 

10 

- 

12 

- 


l ACC 

Address Access Time 

- 

10 

- 

12 


koi 

CE1 Access Time 

- 

10 

- 

12 


*C02 

CE2 Access Time 

- 

10 

- 

12 


bE 

OE Access Time 

- 

6 

- 

7 


l OH 

Output Data Hold Time from Address Change 

3 

- 

3 

- 

ns 

kOE 

Output Enable Time from CEI or CE2 

3 

- 

3 

- 

kOD 

Output Disable Time from CEI or CE2 

- 

5 

- 

6 


*OEE 

Output Enable Time from OE 

1 

- 

1 

- 


bDO 

Output Disable Time from OE 

- 

5 

- 

6 


l PU 

Chip Selection to Power Up Time 

0 

- 

0 

- 


tpD 

Chip Deselection to Power Down Time 

- 

10 

- 

12 



Write Cycle 


SYMBOL 

PARAMETER 

TC55B88P/J-10 

TC55B88P/J-12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

l wc 

Write Cycle Time 

10 

- 

12 

- 

ns 

l CW 

Chip Enable to End of Write 

7 

- 

8 

- 

l AS 

Address Setup Time 

0 

- 

0 

- 

*AW 

Address Valid to End of Write 

7 

- 

8 

- 

t W P 

Write Pulse Width 

6 

- 

7 

- 

l WR 

Write Recovery Time 

1 

- 

1 

- 

l DS 

Data Setup Time 

6 

- 

7 

- 

l DH 

Data Hold Time 

0 

- 

0 

- 

l OEW 

Output Enable Time from WE 

1 

- 

1 

- 

l ODW 

Output Disable Time from WE 

- 

5 

_I_ 

6 


AC Test Conditions 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig. 1 


I/O gin 
CL = 30pF 


T 

l 


4800 

I/O pin 

255D 

CL = 5pF 


I 


480n 

255D 


(For tcoE. *OEE* koo. 
k>DO. kEw and toow) 


Figure 1. 
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Static RAM 


TC55B88P/J-10/12 


Timing Waveforms 

Read Cycle <2) 



Write Cycle 1 (WE Controlled Write) 
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TC55B88P/J-10/12 


Static RAM 



Write Cycle 3 ® (CE2 Controlled Write) 
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Static RAM 


TC55B88P/J-10/12 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE1 low transition or CE2 high transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) t C0E , t 0EE , t 0EW .Output Enable Time 

(B) t C0D , t 0D0 , t 0 pw ■ • • • Output Disable Time 
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Static RAM 
Notes 
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TOSHIBA 


TC5589P/J-15/20/25/35 

SILICON GATE CMOS 


8,192 WORD x 9 BIT CMOS STATIC RAM 


Description 

The TC5589P/J is a 73,728 bit high speed CMOS static random access memory organized as 8,192 words by 9 bits and operated 
from a single 5V supply. Toshiba’s advanced CMOS technology and circuit design enable high spee d ope ration. 

The TC5589P/J features low power dissipation when the device is deselected using chip enable (CE1, CE2) and has an output 
enable input (OE) for fast memory access. Also, the device power between memory accesses is reduced by an automatic power 
down circuit. 

The TC5589P/J is suitable for use in high speed applications such as cache memory and high speed storage. Ail inputs and 
outputs are TTL compatible. 

The TC5589P/J is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly. 

Features Pin Connection (Top View) 


• Fast access time ,, 

- TC5589P/J-15 15ns (max.) 

- TC5589P/J-20 20ns (max.) 

- TC5589P/J-25 25ns (max.) 

- TC5589P/J-35 35ns (max.) 

• Low power dissipation 


- Operation: 

- TC5589P/J-15 135mA (max.) 

- TC5589P/J-20 115mA (max.) 

- TC5589P/J-25 115mA (max.) 

- TC5589P/J-35 115mA (max.) 

- Standby: 1 mA (max.) 

Single 5V power supply: 5V±10% 
Fully static operation 


• Inputs and outputs TTL compatible 

• Output buffer control: OE 


• Package: 

- TC5589P: DIP28-P-300B 

- TC5589J: SOJ28-P-300A 


TC5589P 


A8[ 1 
A7[ 2 
A6[ 3 
A5[ 4 
A4[ 5 
A3[ 6 
A2[ 7 
Al[ 8 
A0[ 9 
1/01 [ 10 
1/02 [ 11 
1/03 C 12 
1/04 [ 13 
GND[14 



(DIP) 


TC5589J 



(SOJ) 


Pin Names 


AO ~ A12 

Address Inputs 

1/01 ~ 1/09 

Data Inputs/Outputs 

CET, CE2 

Chip Enable Inputs 

WE 

Write Enable Input 

OE 

Output Enable Input 

V DD 

Power (+5V) 

GND 

Ground 
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TC5589P/J-15/20/25/35 


Static RAM 


Block Diagram 


A12 


AS 

1/01 

i 

1/09 



Maximum Ratings 


SYMBOL 

ITEM 

RATING 


V DD 

Power Supply Voltage 

-0.5 - 7.0 

V 

V| N 

Input Voltage 

-2.0 - 7.0 

V 

v i/o 

Input/Output Voltage 

-0.5 - V DD + 0.5 

V 

P D 

Power Dissipation 

1.0 

W 

t solder 

Soldering Temperature • Time 

260 • 10 

°C • sec 

t strg 

Storage Temperature 

-65 - 150 

°C 

t opr 

Operating Temperature 

-10 ~ 85 

°C 
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Static RAM 


TC5589P/J-15/20/25/35 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V, H 

Input High Voltage 

2.2 

- 

V DD + 0.5 

V 

V,L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


* -3V with a pulse width of 10ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

lu 

Input Leakage Current 

Q 

Q 

> 

i 

O 

II 

z 

> 

- 

- 

±1 

pA 


Output Leakage Current 

CE1 = V| H or CE2 = V| L or WE =V, L 
or OE = V| H , Vqut = 0 ~ V DD 

- 

- 

±1 

pA 


Output High Current 

V OH = 2.4V 

-4 

- 

- 

mA 

•OL 

Output Low Current 

V OL = 0.4V 

8 

- 

- 

mA 

■ 

Operating Current 

V DD = 5.5V t cyde = Min cycle 

CE1 = V| L and CE2 = V, H 

Other Inputs = V| H /V| L 

I 0 ut = 

-15 

- 

- 

135 

mA 

-20 

- 

- 

115 

-25 

-35 

D 

Standby Current 

V DD = 5.5V t cyc , e = Min cycle 

CE1 = V| H or CE2 = V, L 

Other Inputs = V| H A/ !L 

- 

- 

25 

mA 

m 

CET = V DD - 0.2V or CE2 = 0.2V 

Other Inputs = V DD - 0.2V or 0.2V 

- 

- 

1 


* If CE1 > V DD - 0.2V, the specified limits are guaranteed under the condition CE2 > V DD - 0.2V or CE2 < 0.2V. 

Capacitance* (Ta = 25°C, f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C IN 

Input Capacitance 

V, n = GND 

5 

PF 

C OUT 

Output Capacitance 

v out = gnd 

7 

PF 


’This parameter is periodically sampled and is not 100% tested. 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 


B-19 











TC5589P/J-15/20/25/35 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C^^, V DD = 5V±10%) 


Read Cycle 


SYMBOL 

PARAMETER 

TC5589P/J-15 

TC5589P/J-2D 

TC5589P/J-25 

TC5589P/J-35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 

ns 

l ACC 

Address Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

l C01 

CE1 Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

l C02 

CE2 Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

{ OE 

OE Access Time 

- 

9 

- 

10 

- 

12 

- 

12 

*OH 

Output Data Hold Time from Address Change 

5 

" 

5 

- 

5 

- 

5 

- 

l COE 

Output Enable Time from CE1 or CE2 

5 


5 

- 

5 

- 

5 

- 

l COD 

Output Disable Time from CE1 or CE2 

- 

6 

- 

6 

- 

6 

- 

6 

tOEE 

Output Enable Time from OE 

0 

- 

0 

- 

0 

- 

0 

- 

l ODO 

Output Disable Time from OE 

- 

5 

- ■ 

5 

- 

5 

- 

5 

tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

0 

- 

0 

- 

l PD 

Chip Deselection to Power Down Time 

- 

15 

- 

20 

- 

25 

- 

35 


Write Cycle 


SYMBOL 

PARAMETER 

TC5589P/J-15 

TC5589P/J-20 

TC5589P/J-25 

TC5589P/J-35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 

ns 

tew 

Chip Enable to End of Write 

12 

- 

13 

- 

15 

- 

15 

- 

tAS 

Address Setup Time 

0 

- 

0 

- 

0 

- 

0 

- 

t W P 

Write Pulse Width 

12 

- 

13 

- 

15 

- 

15 

- 

l WR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

tDS 

Data Setup Time 

9 

- 

10 

- 

12 

- 

12 

- 

tDH 

Data Hold Time 

0 

- 

0 

- 

0 


0 

- 

tOEW 

Output Enable Time from WE 

0 

- 

0 

- 

0 

- 

0 

- 

l ODW 

Output Disable Time from WE 

- 

6 

- 

6 

- 

6 

- 

6 


AC Test Conditions 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

2.2V/0.8V 

Output Timing Measurement Reference Levels 

2.0V/0.8V 

Output Load 

Fig. 1 


I/O gin 
CL = 30pF 


T 

I 


480n 

^480n 


I/O pin [ 


°—i—t 

2550 

CL=5pF i > 2550 


I 


(For tcoE. toEE. koo. 
tooo. kEw and toow) 


Figure 1. 


B-20 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 







Static RAM 


TC5589P/J-15/20/25/35 


Timing Waveforms 

Read Cycle ® 



Write Cycle 1 (5) (WE Controlled Write) 
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TC5589P/J-15/20/25/35 


Static RAM 



Write Cycle 3 ® (CE2 Controlled Write) 
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Static RAM 


TC5589P/J-15/20/25/35 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE1 low transition or CE2 high transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) t C0E , t 0 EE> toEW.Output Enable Time 

(B) t C0 D> toDO toDW • • • • Output Disable Time 



TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 


B-23 





Static RAM 


Notes 
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TOSHIBA 


TC55464AP/AJ-15/20/25/35 


SILICON GATE CMOS 


65,536 WORD x 4 BIT CMOS STATIC RAM 


Description 

The TC55464AP/AJ is a 262,144 bit high speed CMOS static random access memory organized as 65,536 words by 4 bits and 
operated from a single 5V supply. Toshiba’s advanced CMOS technology and circuit design enable high speed operation. 

The TC55464AP/AJ features low power dissipation when the device is deselected using chip enable (CEE). Also, the device 
power between memory accesses is reduced by an automatic power down circuit. 

The TC55464AP/AJ is suitable for use in high speed applications such as cache memory and high speed storage. All inputs 
and outputs are TTL compatible. 

The TC55464AP/AJ is available in a 300mil width, 24-pin DIP and SOJ suitable for high density surface assembly. 


Features 


Pin Connection (Top View) 


• Fast access time 

- TC55464AP/AJ-15 15ns (max.) 

- TC55464AP/AJ-20 20ns (max.) 

- TC55464AP/AJ-25 25ns (max.) 

- TC55464AP/AJ-35 35ns (max.) 

• Low power dissipation 

- Operation: 

- TC55464AP/AJ-10 120mA (max.) 

- TC55464AP/AJ-20 120mA (max.) 

- TC55464AP/AJ-25 120mA (max.) 

- TC55464AP/AJ-35 100mA (max.) 

- Standby: 1mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TTL compatible 

• Package: 

- TC55464AP: DIP24-P-300B 

- TC55464AJ: SOJ24-P-300A 


TC55464AP 



(DIP) 


TC55464AJ 



(SOJ) 


Pin Names 


A0-A15 

Address Inputs 

l/OI - 1/04 

Data Inputs/Outputs 

CE 

Chip Enable Input 

WE 

Write Enable Input 

Q 

O 

> 

Power (+5V) 

GND 

Ground 
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Operating Mode 


Read 


Write 

Standby 

*H orL 

Maximum Ratings 


PIN CE 


1/01-1/04 POWER 

Output Iqdo 


Input 

High Impedance l DDS 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.5 ~ 7.0 

V 

V,N 

Input Voltage 

-2.0 ~ 7.0 

V 

v i/o 

Input/Output Voltage 


V 


Pd 

Power Dissipation 

1.0 

t solder 

Soldering Temperature • Time 

260 *10 


Storage Temperature 

-65 ~ 150 

■91 

Operating Temperature 

-10 ~ 85 

*-3V with a pulse width of 10ns 


W 


°C • sec 


C 
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Static RAM 


TC55464AP/AJ-15/20/25/35 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

wa 

5.0 

5.5 

V 

V,H 

Input High Voltage 

2.2 

- 

V DD + 0.5 

V 

V,L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


* -3V with a pulse width of 10ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 





Ili 

Input Leakage Current 

Vin = o ~ V DD 

- 

- 

±1 

pA 

■lo 

Output Leakage Current 

CE = V| H or WE =V| L , V 0UT = 0 ~ V DD 

- 

- 

EB 

pA 

■oh 

Output High Current 

V 0H = 2.4V 

-4 

- 

- 

mA 

■OL 

Output Low Current 

V 0L = 0.4V 

8 

- 

- 

mA 




-15 

- • 

- 

120 


9 

Operating Current 

tcycie = Min cycle 

CE = V IL 

Other Inputs = V| H A/| L 

-20 

- 

- 

120 


-25 

- 

- 

120 



-35 

- 

- 






-15 





■ddsi 


tcycie = Min cycle 

CE = V,h 

Other Inputs = V IH /V| L 

-20 

■ v-.-l 




Standby Current 

-25 

■ 




-35 

mi 



■DDS2 


CE = V DD - 0.2V 

Other Inputs = V DD - 0.2V or 0.2V 

- 

- 

1 


Capacitance* (Ta = 25°C, f = 1.0MHz) 







SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 



C|N 

Input Capacitance 

V| N = GND 

6 

PF 



C l/0 

Input/Output Capacitance 

V| /0 =GND 

8 

PF 




*This parameter is periodically sampled and is not 100% tested. 
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TC55464AP/AJ-15/20/25/35 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C^, V DD = 5V±10%) 


Read Cycle 


SYMBOL 

PARAMETER 



TC55464AP/AJ-25 

TC55464AP/AJ-35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

l RC 

Read Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 

ns 

l ACC 

Address Access Time 

- 

15 

- 

20 

- 

25 

- . 

35 

l CO 

CE Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

<OH 

Output Data Hold Time from Address 
Change 

5 

- 

5 

- 

5 

- 

5 

- 

{ COE 

Output Enable Time from CE 

5 

- 

5 

- 

5 

- 

5 

- 

l COD 

Output Disable Time from UE 

- 

8 

- 

8 

- 

10 

- 

15 


Write Cycle 


SYMBOL 

PARAMETER 

TC55464AP/AJ-15 

TC55464AP/AJ-20 

TC55464AP/AJ-25 

TC55464AP/AJ-35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

l wc 

Write Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 

ns 

t w p 

Write Pulse Width 

10 

- 

11 

- 

13 

- 

18 

- 

{ AW 

Address Valid to End of Write 

12 

- 

13 

- 

15 

- 

20 

- 

tew 

Chip Enable to End of Write 

12 

- 

13 

- 

15 

- 

20 

- 

l AS 

Address Setup Time 

0 

- 

0 

- 

0 

- 

0 

- 

twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

tDS 

Data Setup Time 

8 

- 

10 

- 

12 

- 

15 

- 

l DH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 

- 

tOEW 

Output Enable Time from WE 

1 

- 

1 

- 

1 

- 

1 

- 

toDW 

Output Disable Time from WE 

- 

8 

- 

8 

- 

10 

- . 

15 


AC Test Conditions 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

2.2V/0.8V 

Output Timing Measurement Reference Levels 

2.0V/0.8V 

Output Load 

Fig. 1 


l/Opin 

o— 


Cl = 30 P F SSS 

I 

777 


■480a 


255Q 


5V 



Figure 1. 
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Static RAM 


TC55464AP/AJ-15/20/25/35 


Timing Waveforms 

Read Cycle ® 



Write Cycle 1 (WE Controlled Write) 
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TC55464AP/AJ-15/20/25/35 


Static RAM 
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Static RAM 


TC55464AP/AJ-15/20/25/35 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. The following parameters are measured using the load shown in Fig. 1. 

(A) t C 0 E> toEw .Output Enable Time 

(B) t C0D , t 0 ow ■ ■ • ■ Output Disable Time 
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Static RAM 


Notes 
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TOSHIBA 


TC55B464P/J-10/12 


SILICON GATE BiCMOS 


65,536 WORD x 4 BIT BiCMOS STATIC RAM 


Description 

The TC55B464P/J is a 262,144 bit high speed BiCMOS static random access memory organized as 65,536 words by 4 bits and 
operated from a single 5V supply. Toshiba’s BiCMOS technology and advanced circuit design enable high speed operation. 

The TC55B464P/J features low power dissipation when the device is deselected using chip enable (CE). 

The TC55B464P/J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TTL compatible. 

The TC55B464P/J is available in a 300mil width, 24-pin DIP and SOJ suitable for high density surface assembly. 


Features 

• Fast access time 

- TC55B464P/J-10 10ns (max.) 

- TC55B464P/J-12 12ns (max.) 

• Low power dissipation 

- Operation: 

- TC55B464P/J-10 140mA (max.) 

- TC55B464P/J-12 140mA (max.) 

- Standby: 15mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TTL compatible 

• Package: 

- TC55B464P: DIP24-P-300B 

- TC55B464J: SOJ24-P-300A 


Pin Names 


A0-A15 

Address Inputs 

1/01 ~ 1/04 

Data Inputs/Outputs 

CE 

Chip Enable Input 

WE 

Write Enable Input 

Q 

a 

> 

Power (+5V) 

GND 

Ground 


Pin Connection (Top View) 


TC55B464P 


TC55B464J 




(DIP) 


(SOJ) 
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TC55B464P/J-10/12 


Static RAM 


Block Diagram 




Maximum Ratings 


SYMBOL 

ITEM 

RATING 

o 

o 

> 

Power Supply Voltage 

-0.5 - 7.0 

V,N 

Input Voltage 

-2.0 ~ 7.0 

v i/o 

Input/Output Voltage 

-0.5 ~ V DD + 0.5 

Pd 

Power Dissipation 

1.0 

t solder 

Soldering Temperature • Time 

260 *10 


Storage Temperature 

-65-150 

■39 

Operating Temperature 

-10-85 



*-3V with a pulse width of 10ns 
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Static RAM 


TC55B464P/J-10/12 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 


V DD 

Power Supply Voltage 


5.0 

5.5 

V 

V,H 

Input High Voltage 

2.2 

- 



V, L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


* -3V with a pulse width of 10ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD - 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

lu 

Input Leakage Current 

< 

z 

n 

o 

1 

< 

o 

D 

- 

- 

±10 

pA 

■lo 

Output Leakage Current 

CE = V| H or WE =V| L , 

VoUT = 0 ~ v DD 

- 

- 

±10 

pA 

•oh 

Output High Current 

V OH = 2.4V 

-4 

- 

- 

mA 

•OL 

Output Low Current 

V OL = 0.4V 

8 

- 

- 

mA 

•ddo 

Operating Current 

tcycie = Min cycle 

CE = V IL 

Other Inputs = V| H /V| L , Iqut = 0mA 

- 

- 

140 

mA 

•ddsi 

Standby Current 

CE = V ih 

Other Inputs = V| H A/ !L 

- 

- 

30 

mA 

•dDS2 

CE = V DD - 0.2V 

Other Inputs = V DD - 0.2V or 0.2V 

- 

- 

15 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 


C IN 

Input Capacitance 

V, N = GND 

6 

PF 


c i/o 

Input/Output Capacitance 

V|/ 0 = GND 

8 

PF 



This parameter is periodically sampled and is not 100% tested. 
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TC55B464P/J-10/12 


Static RAM 


AC Characteristics (Ta = 0 - 70°CW, V DD = 5V±10%) 


Read Cycle 


SYMBOL 

PARAMETER 

TC55B464P/J-10 

TC55B464P/J-12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

l RC 

Read Cycle Time 

10 

- 

12 

- 

ns 

l ACC 

Address Access Time 

- 

10 

- 

12 

l CO 

CE Access Time 

- 

10 

- 

12 

l OH 

Output Data Hold Time from Address Change 

3 

- 

3 

- 

l COE 

Output Enable Time from CE 

3 

- 

3 

- 

l COD 

Output Disable Time from CE 

- 

5 

- 

6 

l PU 

Chip Selection to Power Up Time 

0 

- 

0 

- 

tpD 

Chip Deselection to Power Down Time 

- 

10 

- 

12 


Write Cycle 


SYMBOL 

PARAMETER 

TCS5B464P/J-10 

TC55B464P/J-12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

l WC 

Write Cycle Time 

10 

- 

12 

- 

ns 

tew 

Chip Enable to End of Write 

7 

- 

8 

- 

l AS 

Address Setup Time 

0 

- 

0 

- 

l AW 

Address Valid to End of Write 

7 

- 

8 

- 

t W p 

Write Pulse Width 

6 

- 

7 

- 

l WR 

Write Recovery Time 

1 

- 

1 

- 

l DS 

Data Setup Time 

6 

- 

7 

- 

l DH 

Data Hold Time 

0 

- 

0 

- 

*OEW 

Output Enable Time from WE 

1 

- 

1 

- 

*ODW 

Output Disable Time from WE 

- 

5 

- 

6 


AC Test Conditions 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig. 1 




(For tcoE. *cod. V)ew and k>Dw) 
Figure 1. 
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Static RAM 


TC55B464P/J-10/12 


Timing Waveforms 

Read Cycle ® 


ADDRESSES 


UNKNOWN 


Write Cycle 1 (WE Controlled Write) 


ADDRESSES 



UNKNOWN 


UNKNOWN 
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TC55B464P/J-10/12 


Static RAM 


Write Cycle 2 (CE Controlled Write) 
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Static RAM 


TC55B464P/J-10/12 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. The following parameters are measured using the load shown in Fig. 1. 

(A) tcoE, toEW.Output Enable Time 

(B) t C 0 D> toDW ■ • ■ ■ Output Disable Time 
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Static RAM 


Notes 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 


B-40 




TOSHIBA 


TC55465AP/AF-15/20/25/35 


SILICON GATE CMOS 

65,536 WORD x 4 BIT CMOS STATIC RAM 


Description 

The TC55465AP/AJ is a 262,144 bit high speed CMOS static random access memory organized as 65,536 words by 4 bits and 
operated from a single 5V supply. Toshiba's advanced CMOS technology and circuit design enable high speed operation. 

The TC55465AP/AJ features low power dissipation when the device is deselected using chip enable (CE) and has an output 
enable input (OE) for fast memory access. Also, the device power between memory accesses is reduced by an automatic power 
down circuit. 

The TC55465AP/AJ is suitable for use in high speed applications such as cache memory and high speed storage. All inputs 
and outputs are TTL compatible. 

The TC55465AP/AJ is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly. 


p Features 

• Fast access time 

- TC55465AP/AJ-15 15ns (max.) 

- TC55465AP/AJ-20 20ns (max.) 

- TC55465AP/AJ-25 25ns (max.) 

- TC55465AP/AJ-35 35ns (max.) 

• Low power dissipation 

- Operation: 

- TC55465AP/AJ-15 120mA (max.) 

- TC55465AP/AJ-20 120mA (max.) 

- TC55465AP/AJ-25 120mA (max.) 

- TC55465AP/AJ-35 100mA (max.) 

- Standby: 1 mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TTL compatible 

• Output buffer control: OE 

• Package: 

- TC55465AP: DIP28-P-300B 

- TC55465AJ: SOJ28-P-300A 


Pin Names 


AO ~ A15 

Address Inputs 

1/01 ~ 1/04 

Data Inputs/Outputs 

CE 

Chip Enable Input 

WE 

Write Enable Input 

OE 

Output Enable Input 

V DD 

Power (+5V) 

GND 

Ground 

NC 

No Connection 


Pin Connection (Top View) 


TCS5465AP 



GNDQ 


TC55465AJ 

Ncrf^l 


A15C 
A8[ 
A7[ 
A6C 
A5C 
A4[ 
A3[ 8 
A2C 9 
A1[ 10 
A0C 11 
CEE 12 

OE[ 13 
GND[ 14 


28]V 00 
27]A14 
26]A13 
25 3 A9 
24 ] A10 
233A11 
22 3 A12 
21 3NC 
20 3NC 
19 31/01 
18 31/02 
17 31/03 
16 31/04 
153WE 


(DIP) 


(SOJ) 
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Output Disable 


Standby 


*H orL 


1/01 - i/04 

POWER 

Output 

1 

DDO 

Input 

1 

DDO 

High Impedance 

1 

DDO 

High Impedance 

1 

DDS 



Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

o 

o 

> 

Power Supply Voltage 

-0.5 - 7.0 

V 

V| N 

Input Voltage 

-2.0 - 7.0 

V 

v i/o 

Input/Output Voltage 

-0.5* ~ V DD + 0.5 

V 

Pd 

Power Dissipation 

1.0 

w 

t solder 

Soldering Temperature • Time 

260 • 10 

°C • sec 

t strg 

Storage Temperature 

-65 - 150 

°C 

MEM 

Operating Temperature 

-10-85 

°C 



*-3V with a pulse width of 10ns 
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Static RAM 


TC55465AP/A J-15/20/25/35 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

o 

Q 

> 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V, H 

Input High Voltage 

2.2 

- 

V DD + 0.5 

V 

V| L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


* -3V with a pulse width of 10ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Leakage Current 

o 

Q 

> 

I 

O 

II 
z 

> 

- 

- 

±1 

pA 

! lo 

Output Leakage Current 

CE = V| H or OE =V, H or WE =V, L> 

Vqut = 0 - V DD 

- 

- 

±1 

pA 

!oH 

Output High Current 

V 0H = 2.4V 

-4 

- 

~ 

mA 

•OL 

Output Low Current 

V 0L = 0.4V 

8 

- 

- 


bDO 

Operating Current 

tcycie = Min cycle 

CE = V IL 

Other Inputs = V| H /V| L 

-15 

- 

- 

120 

mA 

-20 

- 

- 

120 

-25 

- 

- 

120 

-35 

- 

- 

100 

bDSI 

Standby Current 

tg^ie = Min cycle 

CE = V IH 

Other Inputs = V (H /V| L 

-15 

- 

- 

20 

mA 

-20 

-25 

-35 

■dDS2 

CE = V DD - 0.2V 

Other Inputs = V DD - 0.2V or 0.2V 

- 

- 

1 

Capacitance* (Ta = 25°C, f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 


C IN 

Input Capacitance 

V| N = GND 

6 

PF 

c i/o 

Input/Output Capacitance 

V| /0 = GND 

8 

PF 


*This parameter is periodically sampled and is not 100% tested. 
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TC55465AP/AJ-15/20/25/35 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C^^, V D d = 5V±10%) 


Read Cycle 



PARAMETER 

TC55465AP/AJ-15 

TC55465AP/AJ-20 

TC55465AP/AJ-25 

TC55465AP/AJ-35 

UNIT 


MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


Read Cycle Time 

15 

- 

20 

- 

25 

- 


- 

ns 

{ ACC 

Address Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

{ CO 

CE Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

l OE 

OE Access Time 

- 

8 

- 

10 

- 

12 

- 

15 

l OH 

Output Data Hold Time from Address 
Change 

5 

- 

5 

- 

5 

- 

5 

- 

*COE 

Output Enable Time from CE 

5 

- 

5 

- 

5 

- 

5 

- 

tcOD 

Output Disable Time from CE 

- 

8 

- 

8 

- 

10 

- 

15 

l OEE 

Output Enable Time from OE 

1 

- 

1 

- 

1 

- 

1 

- 

O 

Q 

O 

Output Disable Time from OE 

- 

8 

- 

8 

- 

10 

- 

15 


Write Cycle 



PARAMETER 

TC55465AP/AJ-15 

TC55465AP/AJ-20 



UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


Write Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 

ns 

t W p 

Write Pulse Width 

10 

- 

11 

- 

13 

- 

18 

- 

m 

Address Valid to End of Write 

12 

- 

13 

- 

15 

- 

20 

- 


Chip Enable to End of Write 

12 

- 

13 

- 

15 

- 

20 

- 

*AS 

Address Setup Time 

0 

- 

0 

- 

0 

- 

0 

- 


Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 


Data Setup Time 

8 

- 

10 

- 

12 

- 

15 

- 

l DH 

Data Hold Time 

0 

- 

0 

- 

0 

- . 

0 

- 

tOEW 

Output Enable Time from WE 

1 

- 

1 

- 

1 

- 

1 

- 

tQDW 

Output Disable Time from WE 

- 

8 

- 

8 

- 

10 

- 

15 


AC Test Conditions 



Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

2.2V/0.8V 

Output Timing Measurement Reference Levels 

2.0V/0.8V 

Output Load 

Fig. 1 
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Static RAM 


TC55465AP/AJ-15/20/25/35 


Timing Waveforms 

Read Cycle (2) 



UNKNOWN UNKNOWN 


Write Cycle 1 ^ (WE Controlled Write) 
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TC55465AP/AJ-15/20/25/35 


Static RAM 
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Static RAM 


TC55465AP/AJ-15/20/25/35 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) tcoE- toEE> ^OEW.Output Enable Time 

(B) t C0D , t 0D o t 0 Dw ■ ■ ■ ■ Output Disable Time 
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Static RAM 


Notes 
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TOSHIBA 


TC55B465P/J-10/12 


SILICON GATE BiCMOS 


65,536 WORD x 4 BIT BiCMOS STATIC RAM 


Description 

The TC55B465P/J is a 262,144 bit high speed BiCMOS static random access memory organized as 65,536 words by 4 bits and 
operated from a single 5V supply. Toshiba’s BiCMOS technology and advanced circuit design enable high speed operation. 

The TC55B465P/J features low power dissipation when the device is deselected using chip enable (CE) and has an output 
enable input (OE) for fast memory access. 

The TC55B465P/J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TTL compatible. 

The TC55B465P/J is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly. 


Features 


Pin Connection (Top View) 


• Fast access time 

- TC55B465P/J-10 10ns (max.) 

- TC55B465P/J-12 12ns (max.) 

• Low power dissipation 

- Operation: 

- TC55B465P/J-10 140mA (max.) 

- TC55B465P/J-12 140mA (max.) 

- Standby: 15mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TTL compatible 

• Output buffer control: OE 

• Package: 

- TC55B465P: DIP28-P-300B 

- TC55B465J: SOJ28-P-300A 


Pin Names 


AO ~ A15 

Address Inputs 

1/01 - 1/04 

Data Inputs/Outputs 

CE 

Chip Enable Input 

WE 

Write Enable Input 

OE 

Output Enable Input 

V DD 

Power (+5V) 

GND 

Ground 

NC 

No Connection 


TC55B465P 


TC55B465J 



NCl 


[°i 

28] 

: 2 

27] 

[ 3 

26] 

C 4 

25] 

C s 

24] 

C 6 

23] 

C 7 

22] 

C 8 

21] 

[ 9 

20] 

[ 10 

19] 

[ 11 

18] 

C 12 

17] 

[ 13 

16] 

C 14 

151 

v_ 



(DIP) 


(SOJ) 
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TC55B465P/J-10/12 


Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

OE 

WE 

1/01 -1/04 

POWER 

Read 

L 

L 

H 

Output 

•ddo 

Write 

L 

* 

L 

Input 

'ddo 

Output Disable 

L 

H 

H 

High Impedance 

Iddo 

Standby 

H 

* 

* 

High Impedance 

Idds 


*H orL 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

o 

o 

> 

Power Supply Voltage 

-0.5 - 7.0 

V 

V| N 

Input Voltage 

-2.0 - 7.0 

V 

v i/o 

Input/Output Voltage 

-0.5* ~ V DD + 0.5 

V 

Pd 

Power Dissipation 

1.0 

w 


Soldering Temperature • Time 

260*10 

°C • sec 



-65-150 

°C 

HESS 


-10-85 

°C 


*-3V with a pulse width of 10ns 
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Static RAM 


TC55B465P/J-10/12 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V,H 

Input High Voltage 

2.2 

- 

V DD + 0.5 

V 

V, L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


* -3V with a pulse width of 10ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

'Ll 

Input Leakage Current 

< 

z 

n 

o 

1 

< 

D 

O 

- 

- 

+10 

pA 

•lo 

Output Leakage Current 

CE = V| H or OE =V| H or WE =V, L> 

V OUT = 0 ~ V DD 

- 

- 

±10 

pA 

iOH 

Output High Current 

V OH = 2.4V 

-4 

- 

- 

mA 

•OL 

Output Low Current 

V 0L = 0.4V 

8 

- 

- 

mA 

■ddo 

Operating Current 

tpycle = Min cyde 

CE = V IL 

Other Inputs = V tH A/| L , Iqut = 0mA 

- 

- 

140 

mA 

■ddsi 

Standby Current 

CE = V ih 

Other Inputs = V !H A/| L 

- 

- 

30 

mA 

•dDS2 

CE = V DD - 0.2V 

Other Inputs = V DD - 0.2V or 0.2V 

- 

- 

15 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 


C|N 

Input Capacitance 

V, N = GND 

6 

PF 


c i/o 

Input/Output Capacitance 

V|/ 0 = GND 

8 

PF 



'This parameter is periodically sampled and is not 100% tested. 
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TC55B465P/J-10/12 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C^\ V DD = 5V±10%) 


Read Cycle 


SYMBOL 

PARAMETER 

TC55B465P/J-10 

TC55B465P/J-12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

l RC 

Read Cycle Time 

10 

- 

12 

- 

ns 

l ACC 

Address Access Time 

- 

10 

- 

12 

tco 

UE Access Time 

- 

10 

- 

12 

*OE 

UE Access Time 

- 

5 

- 

6 

tOH 

Output Data Hold Time from Address Change 

3 

- 

3 

- 

tC0E 

Output Enable Time from CE 

3 

- 

3 

- 

tcOD 

Output Disable Time from CE 

- 

5 

- 

6 

l OEE 

Output Enable Time from UE 

1 

- 

1 

- 

X 000 

Output Disable Time from UE 

- 

5 

- 

6 

tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

tpD 

Chip Deselection to Power Down Time 

- 

10 

- 

12 


Write Cycle 


SYMBOL 

PARAMETER 

TC55B465P/J-10 

TC55B465P/J-12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

*wc 

Write Cycle Time 

10 

- 

12 

- 

ns 

l cw 

Chip Enable to End of Write 

7 

- 

8 

- 

l AS 

Address Setup Time 

0 

- 

0 

- 

l AW 

Address Valid to End of Write 

7 

- 

8 

- 

t W p 

Write Pulse Width 

6 

- 

7 

- 

%R 

Write Recovery Time 

1 

- 

1 

- 

l DS 

Data Setup Time 

6 

- 

7 

- 

l DH 

Data Hold Time 

0 

- 

0 

- 

tOEW 

Output Enable Time from WE 

1 

- 

1 

- 

tODW 

Output Disable Time from WE 

- 

5 

- 

6 


AC Test Conditions 5V 



Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig. 1 


I/Opin 


CL - 5®r 


I 


•480f. 


255f. 


( Por tcO£- tCEE> kcc- 
tooo- *OEW tQDW ) 


Figure 1. 
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Static RAM 


TC55B465P/J-10/12 


Timing Waveforms 

Read Cycle (2) 


ADDRESSES 


High Impedance 


tOEE(6) 

tCOE(6) 


UNKNOWN 


OUTPUT DATA VALID 


UNKNOWN 


Write Cycle 1 ® (WE Controlled Write) 


ADDRESSES 



UNKNOWN 


UNKNOWN 
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TC55B465P/J-10/12 


Static RAM 


Write Cycle 2 ® (CE Controlled Write) 
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Static RAM 


TC55B465P/J-10/12 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) tcoE- toEE- toEW.Output Enable Time 

(B) t C0D , t 0D0 , t 0 ow • ■ • • Output Disable Time 


CE, OE 


WE 


DouT 
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Static RAM 


Notes 
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TOSHIBA 


TC55328AP/AT-1;. 


SILICON GATE CMOS 
32,768 WORD x 8 BIT CMOS STATIC RAM 
Description 

The TC55328AP/AJ is a 262,144 bit high speed CMOS static random access memory organized as 32,768 words by 8 bits anc 
operated from a single 5V supply. Toshiba’s advanced CMOS technology and circuit design enable high speed operation. 

The TC55328AP/AJ features low power dissipation when the device is deselected using chip enable (CE) and has an output 
enable input (OE) for fast memory access. Also, the device power between memory accesses is reduced by an automatic power 
down circuit. 

The TC55328AP/AJ is suitable for use in high speed applications such as cache memory and high speed storage. All inputs 
and outputs are TTL compatible. 

The TC55328AP/AJ is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly. 



Features 

• Fast access time 

- TC55328AP/AJ-15 15ns (max.) 

- TC55328AP/AJ-20 20ns (max.) 

- TC55328AP/AJ-25 25ns (max.) 

- TC55328AP/AJ-35 35ns (max.) 

• Low power dissipation 

- Operation: 

- TC55328AP/AJ-15 140mA (max.) 

- TC55328AP/AJ-20 140mA (max.) 

- TC55328AP/AJ-25 140mA (max.) 

- TC55328AP/AJ-35 120mA (max.) 

- Standby: 1 mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TTL compatible 

• Output buffer control: OE 

• Package: 

- TC55328AP: DIP28-P-300B 

- TC55328AJ: SOJ28-P-300A 


Pin Connection (Top View) 
TC55328AP 



GNDQ 


TC55328AJ 



(DIP) 


(SOJ) 


Pin Names 


A0-A14 

Address Inputs 

l/OI ~ 1/08 

Data Inputs/Outputs 

CE 

Chip Enable Input 

We 

Write Enable Input 

OE 

Output Enable Input 

V DD 

Power (+5V) 

GND 

Ground 
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/ 


AP/AJ-15/20/25/35 


Static RAM 


Diagram 



Operating Mode 


PIN 

MODE 

CE 

0E 

WE 

! 

1/01 -1/08 

POWER 

Read 

L 

L 

H 

Output 

■ddo 

Write 

L 

* 

L 

Input 


Output Disable 

L 

H 

H 

High Impedance 

■ddo 

Standby 

H 

* 

* 

High Impedance 

taps 


*H orL 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.5 - 7.0 

V 

V, N 

Input Voltage 

-2.0 - 7.0 

V 

V l/0 

Input/Output Voltage 

-0.5* - V DD + 0.5 

V 

P D 

Power Dissipation 

1.0 

w 

t solder 

Soldering Temperature • Time 

260*10 

°C • sec 

t strg 

Storage Temperature 

-65-150 

°C 

t opr 

Operating Temperature 

-10 - 85 

°C 


*-3V with a pulse width of 10ns 
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Static RAM 


TC55328AP/AJ-15/20/25/35 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

on 

5.0 

5.5 

V 

V,H 

Input High Voltage 

2.2 

- 

V DD + 0.5 

V 

V,L 

Input Low Voltage 


- 

0.8 



* -3V with a pulse width of 10ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

'Ll 

Input Leakage Current 

V| N = 0 ~ V DD 

- 

- 

±1 

PA 

■lo 

Output Leakage Current 

CE = V| H or OE =V| H or WE =V il , 

^OUT = 0 ~ ^DD 

- 

- 


pA 

■oh 

Output High Voltage 

V 0H = 2.4V 

-4 

- 

- 

mA 

■OL 

Output Low Voltage 

V 0L = 0.4V 

8 

- 

- 


■ 


^cycle = Min cycle 

CE = V IL 

Other Inputs = V| H /V| L 

-15 

- 

- 

mi 


H 

Operating Current 

-20 

- 

- 



-25 

- 

- 


uSm 


-35 

- 

- 

E 


■ 



-15 







^cycle = Min cycle 

ce = v ih 

Other Inputs = V JH /V| L 

-20 



20 


Standby Current 

-25 



mA 

1 

-35 




■DDS2 


CE = V DD - 0.2V 

Other Inputs = V DD - 0.2V or 0.2V 

- 

- 

1 


Capacitance* (Ta = 25°C, f = 1.0MHz) 







SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 



C IN 

Input Capacitance 

V, N = GND 

6 

PF 



C l/0 

Input/Output Capacitance 

V, /0 = GND 

8 

PF 




*This parameter is periodically sampled and is not 100% tested. 
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TC55328AP/AJ-15/20/25/35 


Static RAM 


AC Characteristics (Ta = 0 ~ 70 o C^), V DD = 5V±10%) 


Read Cycle 


SYMBOL 

PARAMETER 

TC55328AP/AJ-15 

TC55328AP/AJ-20 

TC55328AP/AJ-25 

TC55328AP/AJ-35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

*RC 

Read Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 

ns 

l ACC 

Address Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

l CO 

CE Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

toE 

OE Access Time 

- 

8 

- 

10 

- 

12 

- 

15 

tOH 

Output Data Hold Time from Address 
Change 

5 

- 

5 

- 


- 


- 

l COE 

Output Enable Time from CE 

5 

- 

5 

- 

5 

- 

5 

- 

l COD 

Output Disable Time from CE 

- 

8 

- 

8 

- 

10 

- 

15 

*OEE 

Output Enable Time from OE 

1 

- 

1 

- 

1 

- 

1 

- 

toDO 

Output Disable Time from OE 

- 

8 

- . 

8 

- 

10 

- 

15 


Write Cycle 


SYMBOL 

PARAMETER 

TC55328AP/AJ-15 

TC55328AP/AJ-20 



UNIT 

MIN. 

MAX. 

MIN. 

MAX. 





l wc 

Write Cycle Time 

15 

- 

20 

- 

25 



- 

ns 

t w p 

Write Pulse Width 

10 

- 

11 

- 

13 

- 


- 

l AW 

Address Valid to End of Write 

12 

- 

13 

- 

15 

- ■ 

20 

- 

tew 

Chip Enable to End of Write 

12 

- 

13 

- 

15 

- 

20 

- 

l AS 

Address Setup Time 

0 

- 

0 

- 

0 

- 

0 

- 

l WR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

l DS 

Data Setup Time 

8 

- 

10 

- 

12 

- 

15 

- 


Data Hold Time 

0 

- 

0 

- 

0 

- 

0 

- 

tOEW 

Output Enable Time from WE 

1 

. - 

1 

- 

1 

- 

1 

- 

tODW 

Output Disable Time from WE 

- 

8 

- 

8 

- 

10 

- 

15 


AC Test Conditions 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

2.2V/0.8V 

Output Timing Measurement Reference Levels 

2.0V/0.8V 

Output Load 

Fig. 1 


5V 5V 




(For tcoEr toEE» k 00 * 
tooo» *oew and toow) 


Figure 1. 
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Static RAM 


TC55328AP/AJ-15/20/25/35 


Timing Waveforms 

Read Cycle 


ADDRESSES 




High Impedance 


tQSE(S) 

tC0E(6) 


Write Cycle 1 ® (WE Controlled Write) 


ADDRESSES 


OUTPUT DATA VALID 


UNKNOWN 


UNKNOWN 
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TC55328AP/AJ-15/20/25/35 


Static RAM 


Write Cycle 2 ® (CE Controlled Write) 
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Static RAM 


TC55328AP/AJ-15/20/25/35 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state, 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) t COE , t 0 EE- toEW.Output Enable Time 

(B) t C0D . t 0 DO> tcow-Output Disable Time 
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Static RAM 


Notes 
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TOSHIBA 


TC55B328P/J-10/12 


SILICON GATE BiCMOS 

32,768 WORD x 8 BIT BiCMOS STATIC RAM 


Description 

The TC55B328P/J is a 262,144 bit high speed BiCMOS static random access memory organized as 32,768 words by 8 bits and 
operated from a single 5V supply. Toshiba’s BiCMOS technology and advanced circuit design enable high speed operation. 

The TC55B328P/J features low power dissipation when the device is deselected using chip enable (CE) and has an output 
enable input (OE) for fast memory access. 

The TC55B328P/J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TTL compatible. 

The TC55B328P/J is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly. 


Features 


Pin Connection (Top View) 


• Fast access time 

- TC55B328P/J-10 10ns (max.) 

- TC55B328P/J-12 12ns (max.) 

• Low power dissipation 

- Operation: 

- TC55B328P/J-10 170mA (max.) 

- TC55B328P/J-12 170mA (max.) 

- Standby: 15mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TTL compatible 

• Output buffer control: OE 

• Package: 

- TC55B328P: DIP28-P-300B 

- TC55B328J: SOJ28-P-300A 

Pin Names 


AO ~ A14 

Address Inputs 

1/01 ~ 1/08 

Data Inputs/Outputs 

CE 

Chip Enable Input 

We 

Write Enable Input 

OE 

Output Enable Input 

Q 

Q 

> 

Power (+5V) 

GND 

Ground 


TC55B328P 


A14[ 1 
A12C 2 
A7[ 3 
A6[ 4 
ASC 5 
A4[ 6 
A3[ 7 
A2[ 8 
A1[ 9 
AOC 10 
1/01 [ 11 
1/02 [ 12 
1/03 [ 13 
GNDC 14 



(DIP) 


TC55B328J 



(SOJ) 
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TC55B328P/J-10/12 


Static RAM 



Operating Mode 



*H orL 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

Q 

O 

> 

Power Supply Voltage 

-0.5 ~ 7.0 

V 

V|N 

Input Voltage 

-2.0 - 7.0 

V 

v i/o 

Input/Output Voltage 

-0.5* ~ V DD + 0.5 

V 

Pd 

Power Dissipation 

1.0 

w 

fSSS 

Soldering Temperature • Time 

260*10 

°C • sec 


Storage Temperature 

-65 ~ 150 

°C 

WBEffl 

Operating Temperature 

-10-85 

°c 


*-3V with a pulse width of 10ns 
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Static RAM 


TC55B328P/J-10/12 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V,H 

Input High Voltage 

2.2 

- 

V D d + 0-5 

V 

V,L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


* -3V with a pulse width of 10ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

'Ll 

Input Leakage Current 

V|N = 0 ~ v DD 

- 

- 

±10 

pA 

*LO 

Output Leakage Current 

CE = V| H or OE =Vm or WE =V tL , 
Vout = 0 ~ Vqd 

- 

- 

±10 

pA 

•oh 

Output High Current 

V 0H = 2.4V 

-4 

- 

— 

mA 

•OL 

Output Low Current 

V ol =0.4V 

8 

- 

- 

mA 

•ddo 

Operating Current 

tgycie = Min cycle 

CE = V il 

Other Inputs = V| H /V| L , l 0UT = 0mA 

- 

- 

170 

mA 

•ddsi 

Standby Current 

CE = V,h 

Other Inputs = V !H /V| L 

- 

- 

30 

mA 

•dDS2 

CE = V DD - 0.2V 

Other Inputs = V DD - 0.2V or 0.2V 

- 

- 

15 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 


C IN 

Input Capacitance 

V, N = GND 

6 

PF 


C l/0 

Input/Output Capacitance 

V| /0 = GND 

8 

PF 



*This parameter is periodically sampled and is not 100% tested. 
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TC55B328P/J-10/12 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C^, V DD = 5V±10%) 


Read Cycle 


SYMBOL 

PARAMETER 

TC55B328P/J-10 

TC55B328P/J-12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

l RC 

Read Cycle Time 

10 

- 

12 

- 


{ ACC 

Address Access Time 

- 

10 

- 

12 


l CO 

CE Access Time 

- 

10 

- 

12 


l OE 

OE Access Time 

- 

5 

- 

6 


l OH 

Output Data Hold Time from Address Change 

3 

- 

3 

- 


tcOE 

Output Enable Time from CE 

3 

- 

3 

- 

ns 

tcOD 

Output Disable Time from CE 

- 

5 

- 

6 


l OEE 

Output Enable Time from OE 

1 

- 

1 

- 


l ODO 

Output Disable Time from OE 

- 

5 

- 

6 


l PU 

Chip Selection to Power Up Time 

0 

- 

0 

- 


l PD 

Chip Deselection to Power Down Time 

- 

10 

- 

12 



Write Cycle 


SYMBOL 

PARAMETER 

TC55B328P/J-10 

TC55B328P/J-12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

l wc 

Write Cycle Time 

10 

- 

12 

- 

ns 

*cw 

Chip Enable to End of Write 

7 

- 

8 

- 

*AS 

Address Setup Time 

0 

- 

0 

- 

*AW 

Address Valid to End of Write 

7 

- 

8 

- 

t W p 

Write Pulse Width 

6 

- 

7 

- 

*WR 

Write Recovery Time 

1 

- 

1 

- 

{ DS 

Data Setup Time 

6 

- 

7 

- 

l DH 

Data Hold Time 

0 

- 

0 

- 

l OEW 

Output Enable Time from WE 

1 

- 

1 

- 

l ODW 

Output Disable Time from WE 

- 

5 

- 

6 


AC Test Conditions 


Input Pulse Levels 

3.0V/O.OV 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig. 1 



l/Opin 


C l = 5 p F 


-480n 


(For tcOE. toEE. tCOO. *ODO» 
toEW and toDw) 


Figure 1. 
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Static RAM 


TC55B328P/J-10/12 


Timing Waveforms 

Read Cycle 


ADDRESSES 


High Impedance 


tPEEffl 

tCOEtS) 


OUTPUT DATA VALID 


UNKNOWN 


UNKNOWN 


Write Cycle 1 ® (WE Controlled Write) 


ADDRESSES 



_*odw(6) 

High Impedance 


UNKNOWN 


UNKNOWN 


DATA STABLE 
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TC55B328P/J-10/12 


Static RAM 


Write Cycle 2 ® (CE Controlled Write) 
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Static RAM 


TC55B328P/J-10/12 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) tcoE> k)EE> toEW .Output Enable Time 

(B) t C0 D> toDO- toDW • ■ ■ ■ Output Disable Time 



TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 


B-71 




Static RAM 


Notes 
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TOSHIBA 


SILICON GATE CMOS 

32,768 WORD x 8 BIT CMOS STATIC RAM 


TC55V328J-20/25/35 

PRELIMINARY 


Description 

TheTC55V328J is a 262,144 bit CMOS high speed static random access memory organized as 32,768 words by 8 bits and 
designed to operate from a single 3.3V supply. Toshiba's advanced CMOS technology and circuit design enable high speed, low 
voltage operation. 

The TC55V328J features low power dissipation when the SRAM is deselected using chip enable (CE) and has an output 
enable input (OE) for fast memory access. It is suitable for use in high speed applications such as cache memory. All inputs and 
outputs are LVTTL (low voltage TTL) compatible. 

The TC55V328J is available in a 28-pin, 300mi! SOJ package suitable for high density assembly. 


Features 

• Fast access time 

- TC55V328J-20 20ns (max.) 

- TC55V328J-25 25ns (max.) 

- TC55V328J-35 35ns (max.) 

• Low power dissipation 

- Operation: 

- TC55V328J-20 70mA (max.) 

- TC55V328J-25 70mA (max.) 

- TC55V328J-35 70mA (max.) 

- Standby: 300|xA (max.) 

• Fully static operation 

• Single power supply: 3.3V ±0.3V 

• Output buffer control: OE 

• Inputs and outputs: 

- LVTTL compatible 

• Package: 

- TC55V328J: SOJ28-P-300A 


Pin Names 


A0-A14 

Address Inputs 

1/01 - 1/08 

Data Inputs/Outputs 

CE 

Chip Enable Input 

WE 

Write Enable Input 

OE 

Output Enable Input 

V DD 

Power (+3.3V) 

GND 

Ground 


Pin Connection (Top View) 


TC55V328J 



(SOJ) 
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TC55V328J-20/25/35 


Static RAM 


Block Diagram 



Operating Mode 


MODE 

CE 

0E 

WE 

1/01 ~ 1/08 

POWER 

Read 

L 

L 

H 

Output 

!ddo 

Write 

L 

* 

L 

Input 

■ddo 

Output Disable 

L 

H 

H 

High Impedance 

'ddo 

Standby 

H 

* 

* 

High Impedance 

•dds 


High or Low 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.5 ~ 4.6 

V 

V,N 

Input Voltage 

-0.5* ~ 4.6 

V 

V l/0 

Input/Output Voltage 

-0.5* ~ V DD + 0.5** 

V 

P D 

Power Dissipation 

0.5 

w 

t solder 

Soldering Temperature • Time 

260* 10 

°C • sec 

t strg 

Storage Temperature 

-65 - 150 

°C 

t opr 

Operating Temperature 

-10-85 

°c 


* -2.0V with a pulse width of 10ns 
**V D d + 1 .5V with a pulse width of 1 0ns 
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TC55V328J-20/25/35 


Static RAM 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 



3.6 

V 

V,H 

Input High Voltage 

2.0 

- 

Vqd + 0.3** 

V 

V, L 

Input Low Voltage 

-0.3* 

- 

0.8 

V 


* -1.5V with a pulse width of 10ns 
**V DD + 1-0V with a pulse width of 10ns 

DC Characteristics (Ta = 0 ~ 70°C, V DD = 3.3V±0.3V) 


SYMBOL 

PARAMETER 

TEST CONDITION 





'Ll 

Input Leakage Current 

V|N = 0 ~ V DD 

- 

- 

±i 

pA 

•lo 

Output Leakage Current 

CE = V,H or OE = V| H or WE = V IL , V 0UT = 0 ~ V DD 

- 

- 

±i 

pA 


Output High Voltage 

l 0H = -2mA 

2.4 

- 

- 

V 

•oh = -20|iA 

V DD - 0.2 

- 

- 

V 

V OL 

Output Low Voltage 

Iqi_ = 2mA 

- 

- 


V 

•ol = 20pA 

- 

- 

0.2 

V 

■ddo 

Operating Current 

tcycie = Min cycle, CE = V, L 

Other Inputs = V| H A/| L , I 0 ut = 0 mA 

- 

- 

70 

mA 

■ 

Standby Current 

CE = V 1H 

Other Inputs = V| H A/ [L , tcycie = Min cycle 

- 

- 

20 


IB 

CE = V DD - 0.2V 

Other Inputs = V DD - 0.2V or 0.2V 

- 

B 



Capacitance* (Ta = 25°C, f = 1,0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 


C IN 

Input Capacitance 

V, N = GND 

6 

PF 

C l/0 

Input/Output Capacitance 

V| /0 = GND 

10 

PF 


*This parameter is periodically sampled and is not 100% tested. 
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TC55V328J-20/25/35 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 3.3V±0.3V) 


Read Cycle 


SYMBOL 

PARAMETER 

TC55V328J-20 

TC55V328J-25 

TC55V328J-35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

l RC 

Read Cycle Time 

20 

- 

25 

- 

35 

- 


( ACC 

Address Access Time 

- 

20 

- 

25 

- 

35 


l CO 

CE Access Time 

- 

20 

- 

25 

- 

35 


tOE 

OE Access Time 

- 

10 

- 

12 

- 

15 


*OH 

Output Data Hold Time from Address Change 

5 

- 

5 

- 

5 

- 

ns 

l COE 

Output Enable Time from CE 

5 

- 

5 

- 

5 

- 


l COD 

Output Disable Time from CE 

- 

8 

- 

10 

- 

15 


tOEE 

Output Enable Time from OE 

1 

- 

1 

- 

1 

- 


tQDO 

Output Disable Time From OE 

- 

8 

- 

10 

- 

15 



Write Cycle 


SYMBOL 

PARAMETER 

TC55V328J-20 

TC55V328J-25 

TC55V328J-35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

l WC 

Write Cycle Time 

20 

- 

25 


35 

- 

ns 

t w p 

Write Pulse Width 

13 

- 

15 

- 

20 

- 

l AW 

Address Valid to End of Write 

13 

- 

15 

- 

20 

- 

l CW 

Chip Enable to End of Write 

13 

- 

15 

- 

20 

- 

*AS 

Address Setup Time 

0 

- 

0 

- 

0 

- 

twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

tDS 

Data Setup Time 

10 

- 

12 

- 

15 

- 

tDH 

Data Hold Time 

0 

- 

0 

- . 

0 

- 

tOEW 

Output Enable Time From WE 

1 

- 

1 

- 

1 

- 

tQDW 

Output Disable Time From WE 

- 

8 

- 

10 

- 

15 


AC Test Conditions 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig. 1 




(For tcoE* toiE, tcoo. *000* 
toEw ^nd toow) 

Figure 1. 
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TC55 V328J -20/25/35 


Static RAM 


Timing Waveforms 

Read Cycle 



UNKNOWN UNKNOWN 


Write Cycle 1 ^ (WE Controlled Write) 
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TC55V328J-20/25/35 


Static RAM 


Write Cycle 2 ^ (CE Controlled Write) 


ADDRESSES 


we 


CE 


Dqut 


Din 



Notes: 

1. WE is high for read cycles. 

2. If the CE low transition occurs coincident with or after the WE low transition, outputs remain in a 
high impedance state. 

3. If the CE high transition occurs coincident with or prior to the WE high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The following parameters are measured using the load shown in Fig, 1. 

(A) t C0E , -t 0 EE> toEW ■ ■ • • Output Enable Time 

(B) tcoD> t ODO toDW • ■ • • Output Disable Time 
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TOSHIBA 


TC55329AP/AJ-15/20/25/35 


SILICON GATE CMOS 

32,768 WORD x 9 BIT CMOS STATIC RAM 


Description 

The TC55329AP/AJ is a 294,912 bit high speed CMOS static random access memory organized as 32,768 words by 9 bits and 
operated from a single 5V supply. Toshiba’s advanced CMOS technology and circuit design enable high s peed operation. 

The TC55329AP/AJ features low power dissipation when the device is deselected using chip enable (CE1, CE2) and has an 
output enable input (OE) for fast memory access. Also, the device power between memory accesses is reduced by an automatic 
power down circuit. 

The TC55329AP/AJ is suitable for use in high speed applications such as cache memory and high speed storage. All inputs 
and outputs are TTL compatible. 

The TC55329AP/AJ is available in a 300mil width, 32-pin DIP and SOJ suitable for high density surface assembly. 


Features 


Pin Connection (Top View) 


• Fast access time 

- TC55329AP/AJ-15 15ns (max.) 

- TC55329AP/AJ -20 20ns (max.) 

- TC55329AP/AJ-25 25ns (max.) 

- TC55329AP/AJ-35 35ns (max.) 

• Low power dissipation 

- Operation: 

- TC55329AP/AJ-15 140mA (max.) 

- TC55329AP/AJ-20 140mA (max.) 

- TC55329AP/AJ-25 140mA (max.) 

- TC55329AP/AJ-35 120mA (max.) 

- Standby: 1mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TTL compatible 

• Output buffer control: OE 

• Package: 

- TC55329AP: DIP32-P-300 

- TC55329AJ: SOJ32-P-300 


Pin Names 


AO ~ A14 

Address Inputs 

1/01 - 1/09 

Data Inputs/Outputs 

CET, CE2 

Chip Enable Inputs 

WE 

Write Enable Input 

OE 

Output Enable Input 

V DD 

Power (+5V) 

GND 

Ground 

NC 

No Connection 


TC55329AP 



GNDU 


(DIP) 


TC55329AJ 


ncC°T 
NCC 
A8[ 
A7[ 
A6[ 
A5[ 
A4[ 
A3[ 

A2 [ 
A1[ 
AOC 
l/OI C 12 
1/02 C 13 
i/03 C 14 
1/04 C 15 
GND[ 16 


32]V dd 
31 ] A14 
30 ] CE2 
29] Wf 
28 ] A13 
27 ] A9 
26 ] A10 
25 ] A11 
24 ] OF 
23 ] A12 
22]£ET 
21 ] 1/09 
20 ] 1/08 
19] 1/07 
18] 1/06 
17] 1/05 


(SOJ) 
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TC55329AP/AJ-15/20/25/35 


Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE1 

CE2 

OE 

WE 

1/01 ~ 1/09 

POWER 

Read 

L 

H 

L 

H 

Output 

taDO 

Write 

L 

H 

* 

L 

Input 

'DDO 

Output Disable 

L 

H 

H 

H 

High Impedance 

*DDO 

Standby 

H 

* 

* 

* 

High Impedance 

■dds 

* 

L 

* 

* 

High Impedance 

•dds 


*H or L 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.5 ~ 7.0 

V 

V| N 

Input Voltage 

-2.0 - 7.0 

V 

v i/o 

Input/Output Voltage 

-0.5* ~ V DD + 0.5 

V 

P D 

Power Dissipation 

1.0 

w 

t solder 

Soldering Temperature • Time 

260* 10 

°C • sec 

t strg 

Storage Temperature 

-65 ~ 150 

°C 

t opr 

Operating Temperature 

-10 ~ 85 

°C 


*-3V with a pulse width of 10ns 
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Static RAM 


TC55329AP/AJ-15/20/25/35 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V| H 

Input High Voltage 

2.2 

- 

V DD + 0.5 

V 

V, L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


* -3V with a pulse width of 10ns 


DC Characteristics (Ta = 0 - 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

'Ll 

Input Leakage Current 

V| N = 0 - v DD 

- 

- 

±1 

pA 

•lo 

Output Leakage Current 

CET = V| H or CE2 = V, L or OE = V, H or 

WE = V il , v out = 0 - V DD 

- 

- 

±1 

pA 

•oh 

Output High Current 

V 0H = 2.4V 

-4 

- 

- 

mA 

•OL 

Output Low Current 

V 0L = 0.4V 

8 

- 

- 

mA 




-15 

- 

- 

140 


•ddo 

Operating Current 

t evde = Min cycle 

CE1 = V, L or CE2 = V| H 

Other Inputs = V| H A/ )L 

-20 

- 

- 

140 

mA 

-25 

- 

- 

140 



-35 

- 

- 

120 





-15 





■ddsi 


Wie = Min cycle 
cfl=V,„orCE2 = V IL 

Other Inputs = V !H /V| L 

-20 



20 


Standby Current 

-25 



mA 


-35 




•dDS2 


CE1 = V DD - 0.2V or CE2 = 0.2V 

Other Inputs = V DD - 0.2V or 0.2V 

- 


1 


Capacitance* (Ta = 25°C, f = 1.0MHz) 







SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 



C|N 

Input Capacitance 

V, N = GND 

6 

PF 



C l/0 

Input/Output Capacitance 

V| /0 = GND 

8 

PF 




This parameter is periodically sampled and is not 100% tested. 
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TC55329AP/AJ-15/20/25/35 Static RAM 


AC Characteristics (Ta = 0 ~ 70°C^\ V DD = 5V±10%) 

Read Cycle 


ItWSWiM tHi-WiMif:! Jhf WUlmWiT:! 3Z3E1 



TC55329AP/AJ-35 


MIN. MAX. MIN. MAX. 


*C01 

CE1 Access Time 

*002 

CE2 Access Time 

*OE 

OE Access Time 

*OH 

Output Data Hold Time from Address 
Change 

*COE 

Output Enable Time from CE1 or CE2 

*COD 

Output Disable Time from CE1 or CE2 

*0EE 

Output Enable Time from OE 

*ODO 

Output Disable Time from OE 


Write Cycle 
SYMBOL 


PARAMETER 



Write Cycle Time 


Write Pulse Width 


Output Enable Time from WE 


Output Disable Time from WE 


AC Test Conditions 



- 

1 

10 

- 



TC55329AP/AJ-15 TC55329AP/AJ-20 TC55329AP/AJ-25 TC55329AP/AJ-35 
MIN. I MAX. MIN. I MAX. MIN. | MAX MIN. I MAX. 


*AW 

Address Valid to End of Write 

*CW 

Chip Enable to End of Write 

*AS 

Address Setup Time 

*WR 

Write Recovery Time 

*DS 

Data Setup Time 

*DH 

Data Hold Time 



Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 


Output Timing Measurement Reference Levels 

2.0V/0.8V 

Output Load 

Fig. 1 


Cj_ = 30pF 



255C C L = 5 P F 



(For tcOCr toEE» tcoo. 
*odo» togw and toow) 


Figure 1. 
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Static RAM 


TC55329AP/AJ-15/20/25/35 


Timing Waveforms 

Read Cycle ® 

ADDRESSES 

CE2 

m 

ST 

Dout 

Write Cycle 1 (5) (WE Controlled Write) 
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TC55329AP/AJ-15/20/25/35 Static RAM 

Write Cycle 2 ® (CE1 Controlled Write) 




Write Cycle 3(CE2 Controlled Write) 










Static RAM 


TC55329AP/AJ-15/20/25/35 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE1 low transition or CE2 high transition occurs coincident with or after the WE low transition, outputs 

remain in a high impedance state. 

4. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the WE high transition, outputs 

remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

( A ) tcOE- toEE’ toEW.Output Enable Time 

(B) t C0D , t 0D0 , t 0 pw-Output Disable Time 
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Static RAM 


Notes 
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TOSHIBA 


TC55B329P/J-10/12 


SILICON GATE BiCMOS 

32,768 WORD x 9 BIT BiCMOS STATIC RAM 

Description 

The TC55B329P/J is a 294,912 bit high speed BiCMOS static random access memory organized as 32,768 words by 9 bits and 
operated from a single 5V supply. Toshiba’s BiCMOS technology and advanced circuit design enable hig h sp eed operation. 

The TC55B329P/J features low power dissipation when the device is deselected using chip enable (CE1, CE2) and has an 
output enable input (OE) for fast memory access. 

TheTC55B329P/J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TTL compatible. 

The TC55B329P/J is available in a 300mil width, 32-pin DIP and SOJ suitable for high density surface assembly. 


Features 

• Fast access time 

- TC55B329P/J-10 10ns (max.) 

- TC55B329P/J-12 12ns (max.) 

• Low power dissipation 

- Operation: 

- TC55B329P/J-10 170mA (max.) 

- TC55B329P/J-12 170mA (max.) 

- Standby: 15mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TTL compatible 

• Output buffer control: OE 

• Package: 

- TC55B329P: DIP32-P-300 

- TC55B329J: SOJ32-P-300 

Pin Names 


AO ~ A14 

Address Inputs 

1/01 ~ 1/09 

Data Inputs/Outputs 

CET, CE2 

Chip Enable Inputs 

WE 

Write Enable Input 

OE 

Output Enable Input 

V DD 

Power (+5V) 

GND 

Ground 

NC 

No Connection 


Pin Connection (Top View) 


TC55B329P TC55B329J 



(DIP) (SOJ) 
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TC55B329P/J-10/12 


Static RAM 




Maximum Ratings 



ITEM 

RATING 

UNIT 


Power Supply Voltage 

-0.5 ~ 7.0 

V 

■■ 

Input Voltage 

-2.0 - 7.0 

V 

v i/o 

Input/Output Voltage 

-0.5* ~ V DD + 0.5 

V 

P D 

Power Dissipation 

1.0 

w 

t solder 

Soldering Temperature • Time 

260* 10 

°C • sec 

t strg 

Storage Temperature 

-65 ~ 150 

°C 

t opr 

Operating Temperature 

-10-85 

°C 


*-3V with a pulse width of 10ns 
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Static RAM 


TC55B329P/J-10/12 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V, H 

Input High Voltage 

2.2 

- 

Vqd + 0.5 

V 

V| L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


* -3V with a pulse width of 10ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Leakage Current 

V|N = 0 ~ v DD 

- 

- 

±10 

pA 

■lo 

Output Leakage Current 

CET = V| H or CE2 = V, L or OE = V, H 
or WE =V, L , 

VoUT= 0 ~ ^DD 

- 

- 

±10 

pA 

•oh 

Output High Current 

Voh = 2.4V 

-4 

- 

- 

mA 

•OL 

Output Low Current 

V ol =0.4V 

8 

- 

- 

mA 

•ddo 

Operating Current 

t cvc ie = Min cycle, 

CE1 = V| L and CE2 = V| H 

Other Inputs = V| H A/| L , l OUT = 0mA 

- 

- 

170 

mA 

■ddsi 

Standby Current 

CET = V| H or CE2 = V, L 

Other Inputs = V| H A/| L 

- 

- 

30 

mA 

•dDS2 

CET = V DD - 0.2V or CE2 = 0.2V 
Other Inputs = V DD - 0.2V or 0.2V 

- 

- 

15 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 


C IN 

Input Capacitance 

V, n = GND 

6 

PF 


c i/o 

Input/Output Capacitance 

V| /0 =GND 

8 

PF 



‘This parameter is periodically sampled and is not 100% tested. 
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TC55B329P/J-10/12 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C^), V DD = 5V±10%) 


Read Cycle 


SYMBOL 

PARAMETER 

TC55B329P/J-10 

TC55B329P/J-12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

^RC 

Read Cycle Time 

10 

- 

12 

- 


l ACC 

Address Access Time 

- 

10 

- 

12 


l C01 

CE1 Access Time 

- 

10 

- 

12 


*002 

CE2 Access Time 

- 

10 

- 

12 


tOE 

(5E Access Time 

- 

5 

- 

6 


l 0H 

Output Data Hold Time from Address Change 

3 

- 

3 

- 

ns 

tcOE 

Output Enable Time from CE1 or CE2 

3 

- 

3 

- 

l COD 

Output Disable Time from CE1 or CE2 

- 

5 

- 

6 


l OEE 

Output Enable Time from (5 e 

1 

- 

1 

- 


l ODO 

Output Disable Time from (5E 

- 

5 

- 

6 


tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 


l PD 

Chip Deselection to Power Down Time 

- 

10 

- 

12 



Write Cycle 


SYMBOL 

PARAMETER 

TC55B329P/J-10 

TC55B329P/J-12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

l wc 

Write Cycle Time 

10 

- 

12 

- 

ns 

l CW 

Chip Enable to End of Write 

7 

- 

8 

- 

*AS 

Address Setup Time 

0 

- 

0 

- 

*AW 

Address Valid to End of Write 

7 

- 

8 

- 

t W P 

Write Pulse Width 

6 

- 

. . 7 

- 

*WR 

Write Recovery Time 

1 

- 

1 


fDS 

Data Setup Time 

6 

- 

7 

- 

fDH 

Data Hold Time 

0 

- 

0 

- 

l OEW 

Output Enable Time from WE 

1 

- 

1 

- 

fQDW 

Output Disable Time from WE 

- 

5 

- 

6 


AC Test Conditions 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig. 1 




(For tcoE. tOEE- tcoo. k>00< 
toEW 3nd toDw) 

Figure 1. 
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Static RAM 


TC55B329P/J-10/12 


Timing Waveforms 

Read Cycle ® 



Write Cycle 1 * 5) (WE Controlled Write) 
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TC55B329P/J-10/12 


Static RAM 


Write Cycle 2 ® {CE1 Controlled Write) 



Write Cycle 3 (5) (CE2 Controlled Write) 
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Static RAM 


TC55B329P/J-10/12 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE1 low transition or CE2 high transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE1 high transition or CE2 iow transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

( A ) tcoE> toEE- toEW.Output Enable Time 

(B) t C0D , t 0D0 , t 0DW .... Output Disable Time 
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Static RAM 


Notes 
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TOSHIBA 


TC551632J-20/25/35 


SILICON GATE CMOS 


32,768 WORD x 16 BIT CMOS STATIC RAM 


Description 

The TC551632J is a 524,288 bit high speed CMOS static random access memory organized as 32,768 words by 16 bits and 
operated from a single 5V supply. Toshiba’s advanced CMOS technology and circuit design enable high speed operation. 

The TC551632J features low power dissipation when the device is deselected using chip enable (CE), and has an output 
enable input (OE) for fast memory access. Byte access is supported by upper and lower byte controls. 

The TC551632J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and out¬ 
puts are TTL compatible. 

The TC551632J is available in a 400mil width, 40-pin SOJ suitable for high density surface assembly. 


Features 

• Fast access time 

- TC551632J-20 20ns (max.) 

- TC551632J-25 25ns (max.) 

- TC551632J-35 35ns (max.) 

• Low power dissipation 


Cycle Time 

20 

25 

35 

100 

ns 

Operation (max.) 

220 

200 

170 

130 

mA 


- Standby: 1mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TTL compatible 

• Output buffer control: OE 

• Data byte controls: LB, UB 

• Package: SOJ40-P-400 

Pin Names 


A0 - A14 

Address Inputs 

l/OI - 1/016 

Data Inputs/Outputs 

CE 

Chip Enable Input 

WE 

Write Enable Input 

OE 

Output Enable Input 

LB, UB 

Data Byte Control Inputs 

V DD 

Power (+5V) 

GND 

Ground 


Pin Connection (Top View) 


TC551632J 



p-o— 



A3 C 

1 

40 

3 A4 

A2 C 

2 

39 

3A5 

A1 C 

3 

38 

3UE 

AO C 

4 

37 

3 UB 

Cf c 

5 

36 

3 LB 

1/01 c 

6 

35 

3 1/016 

1/02 C 

7 

34 

3 1/015 

1/03 C 

8 

33 

3 1/014 

1/04 C 

9 

32 

3 1/013 

V DD C 

10 

31 

3 GND 

GND C 

11 

30 

3 V 00 

1/05 C 

12 

29 

3 1/012 

1/06 C 

13 

28 

3 1/011 

1/07 C 

14 

27 

3 1/010 

1/08 C 

15 

26 

3 1/09 

WE C 

16 

25 

3 A6 

A14 C 

17 

24 

3 A7 

A13 C 

18 

23 

3 A8 

A12 C 

19 

22 

3 A9 

All C 

20 

21 

3 A10 


L 

-J 



(SOJ) 
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TC551632J-20/25/35 


Static RAM 


Block Diagram 



Operating Mode 


1311111 


0E 

WE 

LB 

UB 

1/01 -1/08 

1/09-1/016 

POWER 

Read 

■ 

■ 

H 

L 

L 

Output 

Output 

■ddo 

H 

L 

High Impedance 

Output 

■ddo 

L 

H 

Output 

High Impedance 

■ddo 

Write 

■ 

■ 

■ 

L 

L 

Input 

Input 

■ddo 

H 

L 

High Impedance 

Input 

■ddo 

L 

H 

Input 

High Impedance 

■ddo 

Output Disable 

L 

H 

H 

* 

* 

High Impedance 

High Impedance 

■ddo 

L 

* 

* 

H 

H 

High Impedance 

High Impedance 

■dds 

Standby 

H 

* 

* 

* 

* 

High Impedance 

High Impedance 

■dds 


*H orL 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.5 ~ 7.0 

V 

V,N 

Input Voltage 

o 

K 

l 

o 

Csj 

V 

V l/0 

Input/Output Voltage 

-0.5* ~ V DD + 0.5 

V 

P D 

Power Dissipation 

1.5 

w 

t solder 

Soldering Temperature • Time 

260*10 

°C • sec 

t strg 

Storage Temperature 

-65-150 

°C 

t opr 

Operating Temperature 

-10-85 

°c 


*-3V with a pulse width of 10ns 
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Static RAM 


TC551632J-20/25/35 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

mm 

V| H 

Input High Voltage 

2.2 

- 

V D d + 0.5 


V, L 

Input Low Voltage 

-0.5* 

- 

0.8 

mm 


* -3V with a pulse width of 10ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

«LI 

Input Leakage Current 

V|N = 0 ~ Vqq 

- 

- 

±10 

pA 

•lo 

— 

Output Leakage Current 

CE = V| H or WE = V| L orOE 

Vqut = ® ~ ^DD 

X 

> 

ii 

- 

- 

±10 

pA 

■oh 

Output High Current 

V OH = 2.4V 

-4 

- 

- 

mA 

bL 

Output Low Current 

V OL = 0.4V 

8 

- 

- 

mA 




tcycle “ 20ns 

- 

- 

220 


•ddo 

Operating Current 

CE = Vj[_, Iout = 0mA, 

tcycle = 25ns 

- 

- 

200 

mA 

Other Inputs = V| H /V| L 

tcycle = 35ns 

- 

- 





tcycle = ^ 00ns 

- 

- 

■ '' 


•ddsi 

Standby Current 

CE = V| H , or UB = LB = V iH 

Other Inputs = V )H A/||_ 

- 

- 

30 


■dDS2 

CE = V DD - 0.2V, or UB = LB = V DD - 0.2V 
Other Inputs = V DD - 0.2V or 0.2V 

- 

- 

1 


Capacitance* (Ta = 25°C, t = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

V| N = GND 

6 

PF 

C l/0 

Input/Output Capacitance 

V|/o = GND 

8 

PF 


‘This parameter is periodically sampled and is not 100% tested. 
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TC551632J-20/25/35 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C^, V DD = 5V±10%) 


Read Cycle 


SYMBOL 

PARAMETER 

TC551632J-20 

TC551632J-25 

TC551632J-35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

♦rc 

Read Cycle Time 

20 

- 

25 

- 

35 

- 

ns 

Ucc 

Address Access Time 

- 

20 

- 

25 

- 

35 

l co 

CE Access Time 

- 

20 

- 

25 

- 

35 

l OE 

OE Access Time 

- 

10 

- 

12 

- 

17 

l BA 

UB, LB Access Time 

- 

20 

- 

25 

- 

35 

bH 

Output Data Hold Time from Address Change 

5 

- 

5 

- 

5 

- 

l COE 

Output Enable Time from CE 

5 

- 

5 

- 

5 

- 

*OEE 

Output Enable Time from OE 

1 

- 

1 

- 

1 

- 

l BE 

Output Enable Time from UB, LB 

1 

- 

1 

- 

1 

- 

tcOD 

Output Disable Time from CE 

- 

8 

- 

8 

- 

8 

l ODO 

Output Disable Time from OE 

- 

8 

- 

8 

- 

8 

^BD 

Output Disable Time from UB, LB 

- 

8 

- 

8 

- 

8 


Write Cycle 


SYMBOL 

PARAMETER 

TC551632J-20 

TC551632J-25 

TC551632J-35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

*wc 

Write Cycle Time 

20 

- 

25 

- 

35 

- 

ns 

t w p 

Write Pulse Width 

10 

- 

12 

- 

16 

- 

l cw 

Chip Enable to End of Write 

13 

- 

15 

- 

17 

- 

l BW 

UB, LB Enable to End of Write 

13 

- 

15 

- 

17 

- 

l AW 

Address Valid to End of Write 

12 

- 

14 

- 

16 

- 

Us 

Address Setup Time 

0 

- 

0 

- 

0 

- 

*WR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

l DS 

Data Setup Time 

10 

- 

10 

- 

10 

- 

l DH 

Data Hold Time (WE) 

0 

- 

0 

- 

0 

- 

l DH1 

Data Hold Time (CE, UB, LB) 

1 

- 

1 

- 

1 

- 

toEW 

Output Enable Time from WE 

1 

- 

1 

- 

1 

- 

tODW 

Output Disable Time from WE 

- 

8 

- 

8 

- 

8 


AC Test Conditions 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig. 1 
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Timing Waveforms 
Read Cycle ® 




























TC551632J-20/25/35 


Static RAM 

















Static RAM 


TC551632J-20/25/35 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 


6. The following parameters are measured using the load shown in Fig. 1. 

(A) t C0E , t 0 EE> tBE> toEW .Output Enable Time 

(B) tcoD’ toDO> %D> toDW • • ■ ■ Output Disable Time 
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Static RAM 


Notes 
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TOSHIBA 


TC55B4256J-12/15/20 


SILICON GATE BiCMOS 

262,144 WORD x 4 BIT BiCMOS STATIC RAM 

Description 

The TC55B4256J is a 1,048,576 bit high speed BiCMOS static random access memory organized as 262,144 words by 4 bits 
and operated from a single 5V supply. Toshiba’s BiCMOS technology and advanced circuit design enable high speed operation. 
The TC55B4256J features low power dissipation when the device is deselected using chip enable (CE). 

The TC55B4256J is suitable for use in applications where high speed is required such as cache memory, high speed storage, and 
main memory. All inputs and outputs are TTL compatible. 

The TC55B4256J is available in a 400mil width, 28-pin SOJ suitable for high density surface assembly. 


Features 

• Fast access time 

- TC55B4256J-12 12ns (max.) 

- TC55B4256J-15 15ns (max.) 

- TC55B4256J-20 20ns (max.) 

• Low power dissipation 

- Operation: 

- TC55B4256J-12 130mA (max.) 

- TC55B4256J-15 130mA (max.) 

- TC55B4256J-20 130mA (max.) 

- Standby: 12mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TTL compatible 

• Package: 

- TC55B4256J : SOJ28-P-400 


Pin Names 


A0 ~ A17 

Address Inputs 

l/OI ~ 1/04 

Data Inputs/Outputs 

CE 

Chip Enable Input 

WE 

Write Enable Input 

V DD 

Power (+5V) 

GND 

Ground 


Pin Connection (Top View) 


TC55B4256J 


A3C 

1 

^28 

]A4 

A2[ 

2 

27 

JA5 

A1 [ 

3 

26 

3A6 

AO C 

4 

25 

]A7 

CE [ 

5 

24 

3 A8 

1/01C 

6 

23 

3 1/04 

v 00 [ 

7 

22 

3gnd 

GND[ 

8 

21 

3 Voo 

i/02 C 

9 

20 

31/03 

WE [ 

10 

19 

3a9 

A17 [ 

11 

18 

3aio 

A16[ 

12 

17 

3 All 

A15 C 

13 

16 

]A12 

A14[ 

14 

15 

]A13 


(SOJ) 
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TC55B4256J-12/15/20 


Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

WE 

I/O 

POWER 

Read 

L 

H 

Output 

*DDO 

Write 

L 

L 

Input 

boo 

Standby 

H 

* 

High-Z 

■dds 


*H orL 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 


Power Supply Voltage 

-0.5 ~ 7.0 

V 


Input Voltage 

-2.0* ~ 7.0 

V 

v i/o 

Input/Output Voltage 

-0.5* ~ V DD + 0.5 

V 

P D 

Power Dissipation 

900 

mW 

t solder 

Soldering Temperature • Time 

260 • 10 

°C • sec 


Storage Temperature 

-65 - 150 

°C 

t opr 

Operating Temperature 

-10 - 85 

°C 


*-3V with a pulse width of 10ns 
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Static RAM 


TC55B4256J-12/15/20 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V IH 

Input High Voltage 

2.2 

- 

Vdd + 0.5 

V 

V| L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


' -3V with a pulse width of 10ns 


DC Characteristics (Ta = 0 - 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

In 

Input Leakage Current 

V|N = o ~ V DD 

- 

- 

±10 

pA 

'lo 

Output Leakage Current 

CE = V| H or WE =V !L , 

Vout= 0 ~ Vqd 

- 

- 

±10 

pA 

'oh 

Output High Current 

V oh = 2.4V 

-4 

- 

- 

mA 

Iql 

Output Low Current 

V ol =0.4V 

8 

- 

- 

mA 

'ddo 

Operating Current 

Wip = Min cycle, 
<Sfi V|L , louT= 0mA. 

Other Inputs = V !H A/| L 

- 

- 

130 

mA 

'ddsi 

Standby Current 

ce = v ih . 

Other Inputs = V [H /V| L 

- 

- 

30 

mA 

'DDS2 

CE = V DD - 0.2V, 

Other Inputs = V DD - 0.2V or 0.2V 

- 

- 

12 

Capacitance* (Ta = 25°C, f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 


C IN 

C l/0 

Input Capacitance 

V| N = GND 

6 

PF 

Input/Output Capacitance 

V| /0 = GND 

8 

PF 


'This parameter is periodically sampled and is not 100% tested. 
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TC55B4256J-12/15/20 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C^^, V DD = 5V±10%) 


Read Cycle 


SYMBOL 

PARAMETER 

TC55B4256J-12 

TC55B4256J-15 

TC55B4256J-20 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

♦rC 

Read Cycle Time 

12 

- 

15 

- 

20 

- 


♦acc 

Address Access Time 

- 

12 

- 

15 

- 

20 


♦CO 

Chip Enable Access Time 

- 

12 

- 

15 

- 

20 

ns 

♦oh 

Output Data Hold Time from Address Change 

4 

- 

4 

- 

4 

- 

♦COE 

Output Enable Time from CE 

4 

- 

4 

- 

4 

- 


♦cod 

Output Disable Time from CE 

- 

6 

- 

7 

- 

8 



Write Cycle 


SYMBOL 

PARAMETER 

TC55B4256J-12 

TC55B4256J-15 

TC55B4256J-20 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

♦wc 

Write Cycle Time 

12 

- 

15 

- 

20 

- 

ns 

♦wp 

Write Pulse Width 

8 

- 

9 

- 

10 

- 

♦aw 

Address Valid to End of Write 

g 

- 

10 

- 

11 

- 

♦cw 

Chip Enable to End of Write 

8 

- 

9 

- 

10 

- 

♦as 

Address Setup Time 

0 

- 

0 

- 

0 

- 

♦wR 

Write Recovery Time 

1 

- 

1 

- 

1 

- 

♦OEW 

Output Enable Time from WE 

1 

- 

1 

- 

1 

- 

♦ODW 

Output Disable Time from WE 

- 

6 

- 

7 

- 

8 

♦ds 

Data Setup Time 

7 

- 

8 

- 

9 

- 

♦dh 

Data Hold Time 

0 

- 

0 

- 

0 

- 


AC Test Conditions 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig. 1 
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TC55B4256J-12/15/20 


Static RAM 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 


5. The following parameters are measured using the load shown in Fig. 1. 

(A) t C0 E, toEW .Output Enable Time 

(B) t C0 D. toDW ■ • ■ • Output Disable Time 
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TOSHIBA 


TC55B4257J-12/15/20 


SILICON GATE BiCMOS 


262,144 WORD x 4 BIT BiCMOS STATIC RAM 


Description 

The TC55B4257J is a 1,048,576 bit high speed BiCMOS static random access memory organized as 262,144 words by 4 bits 
and operated from a single 5V supply. Toshiba's BiCMOS technology and advanced circuit design enable high speed operation. 

The TC55B4257J features low power dissipation when the device is deselected using chip enable (CE), and has an output 
enable input (OE) for fast memory access. 

The TC55B4257J is suitable for use in applications where high speed is required such as cache memory, high speed storage, and 
main memory. All inputs and outputs are TTL compatible. 

The TC55B4257J is available in a 400mil width, 32-pin SOJ suitable for high density surface assembly. 


Features 

• Fast access time 

- TC55B4257J-12 12ns (max.) 

- TC55B4257J-15 15ns (max.) 

- TC55B4257J-20 20ns (max.) 

• Low power dissipation 

- Operation: 

- TC55B4257J-12 130mA (max.) 

- TC55B4257J-15 130mA (max.) 

- TC55B4257J-20 130mA (max.) 

- Standby: 12mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TTL compatible 

• Output buffer control: OE 

• Package: 

- TC55B4257J : SOJ32-P-400A 


Pin Names 


A0-A17 

Address Inputs 

1/01 ~ 1/04 

Data Inputs/Outputs 

CE 

Chip Enable Input 

WE 

Write Enable Input 

OE 

Output Enable Input 

V DD 

Power (+5V) 

GND 

Ground 

NC 

No Connection 


Pin Connection (Top View) 


TC5534257J 



(SOJ) 


A4 

A5 

A6 

A7 

A8 

05 

1/04 

GND 

V 0D 

1/03 

A9 

A10 

All 

A12 

A13 

NC 
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Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.5 - 7.0 

V 

V,N 

Input Voltage 

-2.0* - 7.0 

V 

V l/0 

Input/Output Voltage 

-0.5* ~ V DD + 0.5 

V 

Pd 

Power Dissipation 

900 

mW 

t solder 

Soldering Temperature • Time 

260 • 10 

°C • sec 

t strg 

Storage Temperature 

-65 ~150 

°C 

t opr 

Operating Temperature 

-10-85 

°C 


*-3V with a pulse width of 10ns 
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Static RAM 


TC55B4257J-12/15/20 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V| H 

Input High Voltage 

2.2 

- 

V DD + 0.5 

V 

V|L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


* -3V with a pulse width of 10ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

'Ll 

Input Leakage Current 

V|N = 0 ~ V DD 

- 

- 

±10 

pA 

■lo 

Output Leakage Current 

CE = V| H or WE =V||_ or OE = V !H 
Vout = 0 ~ Vdd 

- 

- 

±10 

pA 

!oh 

Output High Current 

Voh = 2.4V 

-4 

- 

- 

mA 

( OL 

Output Low Current 

V 0L = 0.4V 

8 

- 

- 

mA 

( DDO 

Operating Current 

t evC | e = Min cycle, 

CE = V||_, Iqut = 0mA, 

Other Inputs = V [H A/| L 

- 

- 

130 

mA 

bDSI 

Standby Current 

CE = V IH> 

Other Inputs = V (H /V| L 

- 

- 

30 

mA 

!dDS2 

CE = V DD - 0.2V, 

Other Inputs = V DD - 0.2V or 0.2V 

- 

- 

12 

Capacitance* (Ta = 25°C, f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 


C IN 

Input Capacitance 

V| N = GND 

6 

pF 

C|/ 0 

Input/Output Capacitance 

V| /0 = GND 

8 

PF 


This parameter is periodically sampled and is not 100% tested. 
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TC55B4257J-12/15/20 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C^\ V DD = 5V±10%) 


Read Cycle 


SYMBOL 

PARAMETER 

TC55B4257J-12 

TC55B4257J-15 

TC55B4257J-20 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

l RC 

Read Cycle Time 

12 

- 

15 

- 

20 

- 

ns 

Ucc 

Address Access Time 

- 

12 

- 

15 

- 

20 

tco 

Chip Enable Access Time 

- 

12 

- 

15 


20 

toE 

Output Enable Access Time 

- 

7 

- 

8 

- 

10 

l COE 

Output Enable Time from CE 

4 

- 

4 

- 

4 

- 

t(X)D 

Output Disable Time from CE 

- 

6 

- 

7 

- 

8 

t0EE 

Output Enable Time from OE 

0 

- 

0 

- 

0 

- 

toDO 

Output Disable Time from OE 

- 

5 

- 

6 

- 

7 

l OH 

Output Data Hold Time from Address Change 

4 

- 

4 

- 

4 

- 


Write Cycle 


SYMBOL 

PARAMETER 

TC55B4257J-12 

TC55B4257J-15 

TC55B4257J-20 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

12 

- 

15 

- 

20 

- 

ns 

t W P 

Write Pulse Width 

8 

- 

9 

- 

10 

- 

l AW 

Address Valid to End of Write 

9 

- 

10 

- 

11 

- 

tew 

Chip Enable to End of Write 

8 

- 

9 

- 

10 

- 

tAS 

Address Setup Time 

0 

- 

0 

- 

0 

- 

twR 

Write Recovery Time 

1 

- 

1 

- 

1 

- 

toEW 

Output Enable Time from WE 

1 

- 

1 

- 

1 

- 

toDW 

Output Disable Time from WE 

- 

6 

- 

7 

- 

8 

tDS 

Data Setup Time 

7 

- 

8 

- 

9 

- 

tDH 

Data Hold Time 

0 

- 

0 

- 

0 

- 


AC Test Conditions 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig. 1 


5V 5V 



(For tcoE» tOEE» tcoo. 
toDo. toEW a n d toDw) 



Figure 1. 
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Static RAM 


TC55B4257J-12/15/20 


Timing Waveforms 

Read Cycle 


Write Cycle 1 (5) (WE Controlled Write) 


Write Cycle 2 ® (CE Controlled Write) 
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TC55B4257J-12/15/20 


Static RAM 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) t C0 E. t 0EE , toEW.Output Enable Time 

(B) t C0D , t OD o. toDW • ■ • • Output Disable Time 
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TOSHIBA 


TC55B8128P/J-12/15/20 


SILICON GATE BiCMOS 

131,072 WORD x 8 BIT BiCMOS STATIC RAM 


Description 

The TC55B8128P/J is a 1,048,576 bit high speed BiCMOS static random access memory organized as 131,072 words by 8 bits 
and operated from a single 5V supply. Toshiba’s BiCMOS technology and advanced circuit design enable high speed operation. 

The TC55B8128P/J features low power dissipation when the device is deselected using chip enable (CO, and has an output 
enable input (OE) for fast memory access. 

The TC55B8128P/J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TTL compatible. 

The TC55B8128P/J is available in a 400mil width, 32-pin DIP and SOJ suitable for high density surface assembly. 


Features 


Pin Connection (Top View) 


• Fast access time 

- TC55B8128P/J-12 12ns (max.) 

- TC55B8128P/J-15 15ns (max.) 

- TC55B8128P/J-20 20ns (max.) 

• Low power dissipation 

- Operation: 

- TC55B8128P/J-12 150mA (max.) 

- TC55B8128P/J-15 150mA (max.) 

- TC55B8128P/J-20 150mA (max.) 

- Standby: 15mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TTL compatible 

• Output buffer control: OE 

• Package: 

- TC55B8128P: DIP32-P-400 

- TC55B8128J: SOJ32-P-400A 


Pin Names 


A0-A16 

Address Inputs 

l/OI ~ 1/08 

Data Inputs/Outputs 

CE 

Chip Enable Input 

WE 

Write Enable Input 

OE 

Output Enable Input 

V DD 

Power (+5V) 

GND 

Ground 


TC55B8128P 


TCS588128J 


A3 

A2 

A1 

A0 

er 

l/OI 

i/02 

V 0D 

GND 


Cl' 

^32 

] A4 

A3 C 


32 : 

C 2 

3\ 

3 AS 

A2 C 

2 

31 3 

C 3 

30 

] A6 

A1 C 

3 

30 3 

C 4 

29 

] A7 

AO C 

4 

29 3 

C S 

28 

] UZ 

CEC 

5 

28 3 

C 6 

27 

3 1/08 

i/oi C 

6 

27 3 

C 7 

26 

] 1/07 

i/02 C 

7 

26 3 

C 8 

25 

3 GND 

v ot> [ 

8 

25 1 

C 9 

24 

3 V DD 

gndC 

9 

24 3 

C io 

23 

3 1/06 

i/03 C 

10 

23 3 

C n 

22 

31/05 

1/04 [ 

11 

22 3 

C 12 

21 

D AS 

WH 

12 

21 3 

C 13 

20 

3 A9 

A16 [ 

13 

20 3 

C 14 

19 

3 A10 

A15C 

14 

19 3 

C is 

18 

3 All 

A14 C 

15 

18 3 

C 16 

17 

3 A12 

A13 C 


JLp 


A4 


(DIP) 


(SOJ) 
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TC55B8128P/J-12/15/20 


Static RAM 


Block Diagram 



Operating Mode 


^.. PIN 

MODE 

CE 

OE 

WE 

I/O 

POWER 

Read 

L 

L 

H 

Output 

'ddo 

Write 

L 

* 

L 

Input 

'ddo 

Output Disabled 

L 

H 

H 

High-Z 

taDO 

Standby 

H 

* 

* 

High-Z 

■dds 


-H or L. 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdd 

Power Supply Voltage 

O 

t 

LO 

o 

V 

V|N 

Input Voltage 

-2.0* ~ 7.0 

V 

v i/o 

Input/Output Voltage 

-0.5* - V DD + 0.5 

V 

Pd 

Power Dissipation 

900 

mW 

t solder 

Soldering Temperature • Time 

260• 10 

°C • sec 

t strg 

Storage Temperature 

-65 ~ 150 

°C 

t opr 

Operating Temperature 

-10-85 

°C 


*-3V with a pulse width of 10ns 
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Static RAM 


TC55B8128P/J-12/15/20 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V| H 

Input High Voltage 

2.2 

- 

V DD + 0.5 

V 

V| L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


* -3V with a pulse width of 10ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

'Ll 

Input Leakage Current 

V IN = 0 ~ V DD 

- 

- 

±10 

m a 

•lo 

Output Leakage Current 

CE = V| H or WE =V| L or OE =V IH , 
V(XJT = 0 ~ V DD 

- 

- 

±10 

PA 

'oh 

Output High Current 

V 0H = 2.4V 

-4 

- 


mA 

'OL 

Output Low Current 

V 0L = 0.4V 

8 

- 


mA 

'ddo 

Operating Current 

t rvr i„ = Min cycle, 
i*ftv IL ,l OUT =0mA, 

Other Inputs = V| H A/| L 

- 

- 

150 

mA 

'ddsi 

Standby Current 

CE = V IH , 

Other Inputs = V| H /V| L 

- 

- 

30 

mA 

'DDS2 

CE = V DD - 0.2V, 

Other Inputs = V DD - 0.2V or 0.2V 

- 

- 

15 

Capacitance* (Ta = 25°C, f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 


C IN 

Input Capacitance 

V !N = GND 

6 

PF 

c i/o 

Input/Output Capacitance 

V| /0 = GND 

8 

PF 


'This parameter is periodically sampled and is not 100% tested. 
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TC55B8128P/J-12/15/20 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°CW, V DD = 5V±10%) 


Read Cycle 


SYMBOL 

PARAMETER 

TC55B8128P/J-12 

TC55B8128P/J-15 

TC55B8128P/J-20 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

l RC 

Read Cycle Time 

12 

- 

15 

- 

20 

- 

ns 

l ACC 

Address Access Time 

- 

12 

- 

15 

- 

20 

l CO 

Chip Enable Access Time 

- 

12 

- 

15 

- 

20 

{ OE 

Output Enable Access Time 

- 

7 

- 

8 

- 

10 

l COE 

Output Enable Time from CE 

4 

- 

4 

- 

4 

- 

l COD 

Output Disable Time from CE 

- 

6 

- 

7 

- 

8 

'OEE 

Output Enable Time from OE 

0 

- 

0 

- 

0 

- 

tODO 

Output Disable Time from OE 

- 

5 

- 

6 

- 

7 

l OH 

Output Data Hold Time from Address Change 

4 

- 

4 

- 

4 

- 


Write Cycle 


SYMBOL 

PARAMETER 

TC55B8128P/J-12 

TC55B8128P/J-15 

TC55B8128P/J-20 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

*WC 

Write Cycle Time 

12 

- 

15 

- 

20 

- 

ns 

t w p 

Write Pulse Width 

8 

- 

9 

- 

10 

- 

*AW 

Address Valid to End of Write 

9 

- 

10 

- 

11 

- 

lew 

Chip Enable to End of Write 

8 

- 

9 

- 

10 

- 

l AS 

Address Setup Time 

0 

- 

0 

- 

0 

- 

*WR 

Write Recovery Time 

1 

- 

1 

- 

1 

- 

lOEW 

Output Enable Time from WE 

1 

- 

1 

- 

1 

- 

{ ODW 

Output Disable Time from WE 

- 

6 

- 

7 

- 

8 

Ids 

Data Setup Time 

7 

- 

8 

- 

9 

- 

Idh 

Data Hold Time 

0 

- 

0 

- 

0 

- 


AC Test Conditions 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig. 1 


5V 5V 




tooo. totw toow) 


Figure 1. 
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Static RAM 


TC55B8128P/J-12/15/20 


Timing Waveforms 

Read Cycle ® 


ADDRESS 

U 

m 

d out 



Write Cycle 1 (WE Controlled Write) 


twc 



Write Cycle 2 ^ (CE Controlled Write) 
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TC55B8128P/J-12/15/20 


Static RAM 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 


6. The following parameters are measured using the load shown in Fig. 1. 

(A) t C0 E. toEE’ toEW .Output Enable Time 

(B) t C0 D- t 0 DO> bDW • • • • Output Disable Time 
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TOSHIBA 


TC551664J-15/20/25 


SILICON GATE CMOS 


65,536 WORD x 16 BIT CMOS STATIC RAM 


Description 

The TC551664J is a 1 ,048,576 bit high speed CMOS static random access memory organized as 65,536 words by 16 bits and 
operated from a single 5V supply. Toshiba's advanced CMOS technology and circuit design enable hi gh s peed operation. 

The I C651664J features low power dissipation when the device is deselected using chip enable (CE), and has an output 
enable input (OE) for fast memory access. Byte access is supported by upper and lower byte controls. 

The T0551664J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and out¬ 
puts are T7L compatible. 

The TC551664,J is available in a 400mil width, 44-pin SOJ suitable for high density surface assembly. 


Features 


Pin Connection (Top View) 


• Fast access time 

TC551664J 15 15ns (max.) 

- TC551664J-20 20ns (max.) 

- TC551664J -25 25ns (max.) 

• Low power dissipation 


Cycle Time 

15 

20 

25 

30 

50 

ns 

Operation (max.) 

260 

220 

200 

i_ 

180 

150 

mA 


- Standby: 1 mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TTL compatible 

• Output buffer control: OE 

• Data byte controls: LB, UB 

• Package: SOJ44-P-400 

Pin Names 


A0 ~ A15 

Address Inputs 

l/OI ~ 1/016 

Data Inputs/Outputs 

CE 

Chip Enable Input 

WE 

Write Enable Input 

- ^ 

Output Enable Input 

LB, UB 

Data Byte Control Inputs 

V DD 

Power (+5V) 

GND 

Ground 

NC 

No Connection 


TC5S1664J 


A4 Q 1 

44 

2 A5 

A3 d 2 

43 

] A6 

A2 d 3 

42 

2 A7 

A1 d 4 

41 


AO d 5 

40 

2 u5 

cf q 6 

39 

2 l 5 

i/oi q 7 

38 

q vole 


1/02 
1/03 
i/04 
V 0 0 
GNO 
1/05 
1/06 
1/07 
1 /08 
WE 
A15 
A14 fl 19 
A13 C 20 
A12 C 21 
NC 022 


8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 


37 Q 1/01S 


35 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 


1/014 
1/013 
GND 
Voo 
1/012 
t/011 
1/010 
D 1/09 
Q NC 
b A8 
b A9 

b aio 

p All 

bNC 


(SOJ) 
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TC551664J-15/20/25 


Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

0E 

WE 

LB 

UB 

1/01 ~ 1/08 

1/09 ~ 1/016 

POWER 

Read 

■ 

fl 


L 

L 

Output 

Output 

•ddo 

H 

L 

High Impedance 

Output 

■ddo 

L 

H 

Output 

High Impedance 

■ddo 

Write 

■ 

■ 

1 

L 

L 

Input 

Input 

■ddo 

H 

L 

High Impedance 

Input 

■ddo 

L 

H 

Input 

High Impedance 

■ddo 

Output Disable 


H 

H 

* 

* 

High Impedance 

High Impedance 

■ddo 

L 

* 

* 

H 

H 

High Impedance 

High Impedance 

■ddo 

Standby 

H 

* 

* 

■ * 

* 

High Impedance 

High Impedance 

■dds 


*H orL 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 


Power Supply Voltage 

-0.5 ~ 7.0 

V 

V| N 

Input Voltage 

-2.0* ~ 7.0 

V 


Input/Output Voltage 

-0.5* ~ V DD + 0.5 

V 

Pd 

Power Dissipation 

1.5 

w 


Soldering Temperature • Time 

260 * 10 

°C • sec 

mmm 

Storage Temperature 

-65-150 

°C 


Operating Temperature 

-10-85 

°C 


*-3V with a pulse width of 10ns 
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Static RAM 


TC551664J-15/20/25 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 



V DD 

Power Supply Voltage 


5.0 

5.5 

ma 

V| H 

Input High Voltage 


- 

Vqd + 0-5 

V 

V| L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


* -3V with a pulse width of 10ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 



PARAMETER 

TEST CONDITION 

MIN. 



jum 

iu 

Input Leakage Current 

Q 

Q 

> 

! 

o 

II 

z 

> 

- 

- 

±10 

B 

■lo 

Output Leakage Current 

CE = V| H or WE = V| L or OE = V, H 

V<0UT = 0 ~ ^DD 

- 

B 

±10 

pA 

■oh 

Output High Current 

V 0H = 2.4V 

-4 

- 

- 

mA 

■OL 

Output Low Current 

V ol =0.4V 

8 

- 

- 

mA 

1 

Operating Current 

CE = V|(_, Iout= 0mA, 

Other Inputs = V| H /V| L 


- 

■ 

£3 



- 

B 



- 

- 



- 

- 


^cycle “ 50ns 

- 

- 



Standby Current 

CE = V IH , 

Other Inputs = V (H A/| L 

| 

B 


mA 

■DDS2 

CE = V DD - 0.2V 

Other Inputs = V DD - 0.2V or 0.2V 

- 


1 


Capacitance* (Ta = 25°C, f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C IN 

Input Capacitance 

V, n = GND 

6 

PF 

C|/o 

Input/Output Capacitance 

V| /0 = GND 

8 

PF 


’This parameter is periodically sampled and is not 100% tested. 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 


B-123 


































TC551664J-15/20/25 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C^), V DD = 5V±10%) 


Read Cycle 


SYMBOL 

PARAMETER 

TC551664J -15 

TC551664J -20 

TC551664J -25 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

l RC 

Read Cycle Time 

15 

- 

20 

- 

25 

- 

ns 

Ucc 

Address Access Time 

- 

15 

- 

20 

- 

25 

l co 

CE Access Time 

- 

15 

- 

20 

- 

25 

l OE 

OE Access Time 

- 

8 

- 

10 

- 

12 

l BA 

OB, LB Access Time 

- 

8 

- 

10 

- 

12 

toH 

Output Data Hold Time from Address Change 

5 

- 

5 

- 

5 

- 

l COE 

Output Enable Time from CE 

5 

- 

5 

- 

5 

- 

l OEE 

Output Enable Time from OE 

1 

- 

1 

- 

1 

- 

l BE 

Output Enable Time from OB, LB 

1 

- 

1 

- 

1 

- 

l COD 

Output Disable Time from CE 

- 

8 

- 

8 

- 

8 

klDO 

Output Disable Time from OE 

- 

8 

- 

8 

- 

8 

l BD 

Output Disable Time from UB, LB 

- 

8 

- 

8 

- 

8 


Write Cycle 


SYMBOL 

PARAMETER 

TC551664J -15 

TC551664J -20 

TC551664J -25 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

l wc 

Write Cycle Time 

15 

- 

20 

- 

25 

- 


t w p 

Write Pulse Width 

9 

- 

10 

- 

12 

- 


l CW 

Chip Enable to End of Write 

12 

- 

13 

- 

15 

- 


*BW 

OB, LB Enable to End of Write 

9 

- 

12 

- 

14 

- 


*AW 

Address Valid to End of Write 

9 

- 

12 

- 

14 

- 


*AS 

Address Setup Time 

0 

- 

0 

- 

0 

- 

ns 

l WR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 


tDS 

Data Setup Time 

8 

- 

10 

- 

10 

- 


tDH 

Data Hold Time 

0 

- 

0 

- 

0 

- 


toEW 

Output Enable Time from WE 

1 

- 

1 


1 

- 


toDW 

Output Disable Time from WE 

- 

8 

- 

8 

- 

8 



AC Test Conditions 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig. 1 


5V 5V 




to DO. toew *od toow) 


Figure 1. 
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Static RAM 


TC551664J-15/20/25 



B-125 




















TC551664J-15/20/25 


Static RAM 


















Static RAM 


TC551664J-15/20/25 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state, 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 


6. The following parameters are measured using the load shown in Fig. 1. 

(A) t C0E , t 0 EE- t[3E’ bEW.Output Enable Time 

(B) t C0D , t 0D0 , t BD , t 0DW .... Output Disable Time 
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Static RAM 


Notes 
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TOSHIBA 


TC55V1664J/FT-10/12/15 

PRELIMINARY 


SILICON GATE CMOS 

65,536 WORD x 16 BIT CMOS STATIC RAM 


Description 

The TC55V1664J/FT is a 1,048,576 bit high speed CMOS static random access memory organized as 65,536 words by 16 bits 
and operated from a single 3.3V supply. Toshiba’s advanced CMOS technology and circuit design enable high speed operation. 

The TC55V1664J/FT features low power dissipation when the device is deselected using chip enable (CE), and has an output 
enable input (OE) for fast memory access. Byte access is supported by upper and lower byte controls. 

The TC55V1664J/FT is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are LVTTL compatible. 

The TC55V1664J/FT is available in a 400mil width, 44-pin plastic SOJ and thin small outline package (forward type) suitable for 
high density surface assembly. 


Features 


Pin Connection (Top View) 


• Fast access time 


TC55V1664J 


- TC55V1664J/FT -10 10ns (max.) 

- TC55V1664J/FT -12 12ns (max.) 

- TC55V1664J/FT -15 15ns (max.) 
• Low power dissipation 


Cycle Time 

10 ! 

12 


20 ! 

30 

ns 

Operation (max.) 

260 

220 

200 

180 

150 

mA 


- Standby: 1mA (max.) 

• Single 3.3V power supply: 3.3V±0.3V 

• Fully static operation 

• Inputs and outputs LVTTL compatible 

• Output buffer control: OE 

• Data byte controls: LB, UB 

• Package 

- TC55V1664J: SOJ44-P-400 

- TC55V1664FT: TSOP44-P-400 


Pin Names 


A0-A15 

Address Inputs 

l/OI - 1/016 

Data Inputs/Outputs 

CE 

Chip Enable Input 

WE 

Write Enable Input 

OE 

Output Enable Input 

LB,UB 

Data Byte Control Inputs 

o 

o 

> 

Power (+3.3V) 

GND 

Ground 

NC 

No Connection 

NU* 

Not Usable (Input) 



-O- 



A4 C 

i 

44 

: as 

A3 C 

2 

43 

3 A6 

A2 E 

3 

42 

3 A7 

A1 C 

4 

41 

30E 

A0 C 

5 

40 

3 UB 

Ui 

6 

39 

3 L8 

l/OI C 

7 

38 

3 1/016 

1/02 t 

8 

37 

3 1/015 

1/03 C 

9 

36 

3 1/014 

1/04 C 

10 

35 

3 1/013 

v dd c 

11 

34 

3 GND 

GND C 

12 

33 

3 Vdd 

1/05 C 

13 

32 

3 1/012 

1/06 C 

14 

31 

3 1/011 

1/07 C 

15 

30 

3 1/010 

1/08 [ 

16 

29 

3 1/09 

WE C 

17 

28 

3 NU 

A15 C 

18 

27 

3 A8 

am : 

19 

26 

3 A9 

A13 C 

20 

25 

3 A10 

A12 C 

21 

24 

3 A11 

NC d 

, 22 

_iL 

3 NC 


(SOJ) 


* The NU pin must be kept electronically open, pulled down to GND, or less 
than 0.8V. Applying a voltage greater than 0.8V to the NU pin is prohibited. 


TC55V1664FT 


A4 

o 

1 44 

=i A5 

A3 <= 

2 

43 

=> A6 

A2 c= 

3 

42 

=3 A7 

A1 !=, 

4 

41 

= OE 

AO c=d 

5 

40 

=3 UB 

CE c= 

6 

39 

=3 L8 

1/01 

7 

38 

=3 1/016 

1/02 =d 

8 

37 

=3 1/015 

1/03 i= 

9 

36 

3Z i 1/014 

1/04 c= 

10 

35 

3=) i/013 

Vdd I —- 

11 

34 

5=3 GND 

GND r= 

12 

33 

“*3 V DD 

1/05 = 

13 

32 

=3 1/012 

1/06 =3 

14 

31 

3=3 1/011 

1/07 r= 

15 

30 

[=31 1/010 

1/08 

16 

29 

33) 1/09 

WE i= 

17 

28 

= NU 

A15 c= 

18 

27 

13=3 A8 

A14 cz 

19 

26 

=33 A9 

A13 c= 

20 

25 

=33 A10 

A12 <= 

21 

24 

=33 A1 1 

NC c= 

22 

23 

== NC 


(TSOP) 
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TC55V1664J/FT-10/12/15 


Static RAM 


Block Diagram 



Operating Mode 



CE 

0E 

WE 

LB 

UB 

1/01 -1/08 

1/09-1/016 

POWER 

Read 

L 

■ 

H 

L 

L 

Output 

Output 

I I 

H 

L 

High Impedance 

Output 


L 

H 

Output 

High Impedance 


Write 

L 

■ 

■ 

L 

L 

Input 

Input 


H 

L 


Input 

— 

L 

H 

Input 

High Impedance 


Output Disable 

L 

H 

H 

* 

* 

High Impedance 

High Impedance 


L 

* 

* 

H 

H 




Standby 

H 

* 

* 

* 

* 

High Impedance 

High Impedance 

■dds 


*H orL 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.5 ~ 4.6 

V 

V|N 

Input Voltage 

-0.5* - 4.6 

V 

V l/0 

Input/Output Voltage 

-0.5* ~ V DD + 0.5** 

V 

Pd 

Power Dissipation 

1.2 

w 

"•solder 

Soldering Temperature • Time 

260 *10 

°C • sec 

t strg 

Storage Temperature 

-65 ~ 150 

°C 

t opr 

Operating Temperature 

-10-85 

°C 


7** Not yet specified 
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Static RAM 


TC55V1664J/FT-10/12/15 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 


TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 



3.6 

V 

V, H 

Input High Voltage 


- 

V DD + 0.3** 

V 

V,L 

Input Low Voltage 


- 

0.8 

V 


*/** Not yet specified 


DC Characteristics (Ta = 0 - 70°C, V DD = 3.3V+0.3V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Leakage Current (except NU Pin) 

Q 

O 

> 

1 

o 

II 

z 

> 

- 


±1 

pA 

■lo 

Output Leakage Current 

CE = V| H or WE = V, L or OE = V, H 

VoUT = 0 ~ Vqq 

- 

■ 

+1 

pA 

■l(NU) 

Input Current (NU Pin) 

V 1N = 0 ~ 0.8V 

-1 

- 

20 

pA 

V| N = 0 ~ 0.2V 

- 


±1 

V OH 

Output High Voltage 

l 0H = -2mA 

2.4 

- 

- 


•oh = -20|iA 



- 

O 

> 

Output Low Voltage 

Iql = 2mA 

- 

- 


l 0L = 20pA 

- 

- 

EES 


Operating Current 

CE = V| L , Iout= 0mA, 

Other Inputs = V )H A/| L 

CD 

C 

o 

II 

0 

>> 

- 

" 


mA 

tcycle = ^ 2nS 

- 



tcycle = 15ns 

- 

- 


tcycle = 20 ns 

- 

- 

180 

tcycle = 30ns 

- 

- 

150 

•ddsi 

Standby Current 

CE = V 1H , 

Other Inputs = V )H /V| L 

- 

- 

20 

mA 

l DDS2 

CE = V DD - 0.2V 

Other Inputs = V DD - 0.2V or 0.2V 

- 

- 

1 


Capacitance* (Ta = 25°C, f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C IN 

Input Capacitance 

V, N = GND 

6 

PF 

c i/o 

Input/Output Capacitance 

V, /0 =GND 

8 

PF 


‘This parameter is periodically sampled and is not 100% tested. 
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TC55V1664J/FT-10/12/15 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C^^, V DD = 3.3V±0.3V) 


Read Cycle 


SYMBOL 

PARAMETER 

TC55V1664J/FT -10 

TC55V1664J/FT -12 

TC55V1664J/FT -15 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tec 

Read Cycle Time 

10 

- 

12 

- 

15 

- 

ns 

tecc 

Address Access Time 

- 

10 

- 

12 

- 

15 

teo 

CE Access Time 

- 

10 

- 

12 

- 

15 

te>E 

0E Access Time 

- 

5 

- 

6 

- 

8 

*BA 

UB, LB Access Time 

- 

5 

- 

6 

- 

8 

l OH 

Output Data Hold Time from Address Change 

3 

- 

3 

- 

3 

- 

tec>E 

Output Enable Time from CE 

3 

- 

3 

- 

3 

- 

te>EE 

Output Enable Time from OE 

1 

- 

1 

- 

1 

- 

l BE 

Output Enable Time from UB, LB 

1 

- 

1 

- 

1 

- 

teoD 

Output Disable Time from CE 

- 

6 

- 

7 

- 

8 

te)DO 

Output Disable Time from OE 

- 

6 

- 

7 

- 

8 

l BD 

Output Disable Time from UB, LB 

- 

6 

- 

7 

- 

8 


Write Cycle 


SYMBOL 

PARAMETER 

TC55V1664J/FT -10 

TC55V1664J/FT -12 

TC55V1664J/FT -15 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

*wc 

Write Cycle Time 

10 

- 

12 

- 

15 

- 


t w p 

Write Pulse Width 

7 

- 

8 

- 

9 

- 


tew 

Chip Enable to End of Write 

9 

- 

10 

- 

11 

- 


tew 

LJB, LB Enable to End of Write 

9 

- 

10 

- 

11 

- 


tew 

Address Valid to End of Write 

9 

- 

10 

- 

11 

- 


tes 

Address Setup Time 

0 

- 

0 

- 

0 

- 

ns 

te/R 

Write Recovery Time 

0 

- 

0 

- 

0 

- 


tes 

Data Setup Time 

6 

- 

7 

- 

8 

- 


teH 

Data Hold Time 

0 

- 

0 

- 

0 

- 


teEW 

Output Enable Time from WE 

1 

- 

1 

- 

1 

- 


toDW 

Output Disable Time from WE 

- 

6 

- 

7 

- 

8 



AC Test Conditions 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig. 1 
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TC55V1664J/FT-10/12/15 


Static RAM 


























Static RAM 


TC55V1664J/FM 0/12/15 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) t C 0 E, t 0 E E> t B E-toEW .Output Enable Time 

(B) tpoD- toDO *BD’ tpDW • • ■ • Output Disable Time 
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Static RAM 


Notes 
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TOSHIBA 


SILICON GATE CMOS 


TC55V1864J/FT-10/12/15 

PRELIMINARY 


65,536 WORD x 18 BIT CMOS STATIC RAM 


Description 

The TC55V1864J/FT is a 1,179,648 bit high speed CMOS static random access memory organized as 65,536 words by 18 bits 
and operated from a single 3.3V supply. Toshiba’s advanced CMOS technology and circuit design enable high speed operation. 

The TC55V1864J/FT features low power dissipation when the device is deselected using chip enable (CE), and has an output 
enable input (OE) for fast memory access. Byte access is supported by upper and lower byte controls. 

The TC55V1864J/FT is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are LVTTL compatible. 

The TC55V1864J/FT is available in a 400mil width, 44-pin plastic SOJ and thin small outline package (forward type) suitable for 
high density surface assembly. 


Features 


Pin Connection (Top View) 


• Fast access time 

- TC55V1864J/FT -10 10ns (max.) 

- TC55V1864J/FT -12 12ns (max.) 

- TC55V1864J/FT -15 15ns (max.) 

• Low power dissipation 


Cycle Time 

10 

12 

15 

20 

30 

ns 

Operation (max.) 

260 

220 

200 

180 

150 

mA 


- Standby: 1mA (max.) 

• Single 3.3V power supply: 3.3V±0.3V 

• Fully static operation 

• Inputs and outputs LVTTL compatible 

• Output buffer control: OE 

• Data byte controls: LB, UB 

• Package 

- TC55V1864J: SOJ44-P-400 

- TC55V1864FT: TSOP44-P-400 

Pin Names 


A0 ~ A15 

Address Inputs 

l/OI - 1/018 

Data Inputs/Outputs 

CE 

Chip Enable Input 

WE 

Write Enable Input 

OE 

Output Enable Input 

LB, UB 

Data Byte Control Inputs 

V DD 

Power (+3.3V) 

GND 

Ground 

NU* 

Not Usable (Input) 


TC55V1864J 



-o- 



A4 C 

1 

44 

TA5 

A3 C 

2 

43 

] A6 

A 2 q 

3 

42 

3 A7 

A1 C 

4 

41 

3UE 

AO E 

5 

40 

3 UB 

CE E 

6 

39 

DLff 

l/OI E 

7 

38 

b 1/018 

1/02 E 

8 

37 

] 1/017 

1/03 E 

9 

36 

] 1/016 

1/04 E 

10 

35 

3 1/015 

Vqd c 

11 

34 

b GND 

GND E 

12 

33 

3 v 0D 

1/05 E 

13 

32 

3 1/014 

1/06 E 

14 

31 

P 1/013 

1/07 E 

15 

30 

b 1/012 

1/08 E 

16 

29 

b 1/011 

1/09 E 

17 

28 

3 1/010 

WE E 

18 

27 

3 NU 

A15 C 

19 

26 

3 A8 

A14 E 

20 

25 

3 A9 

A13 C 

21 

24 

3 A10 

A12 □ 


”, 

b A11 


(SOJ) 


TC55V1864FT 


A4 t== 

o 

1 44 

=3 A5 

A3 <= 

2 

43 

3=3 A6 

A2 c= 

3 

42 

=33 A7 

ai = 

4 

41 

3= OE 

AO cq 

5 

40 

=-3 UB 

CE r=r 

6 

39 

=31 LB 

1/01 == 

7 

38 

3=3 1/018 

1/02 c= 

8 

37 

3=3 1/017 

1/03 = 

9 

36 

==I 1/016 

1/04 t= 

10 

35 

333 1/015 

Vod^ 

11 

34 

=33 GND 

GND c= 

12 

33 

=] V 0 D 

1/05 ■== 

13 

32 

3333 1/014 

1/06 c= 

14 

31 

=33 1/013 

1/07 c= 

15 

30 

3=3 1/012 

1/08 t= 

16 

29 

=33 1/011 

1/09 (=3 

17 

28 

3=3 1/010 

WE <=d 

18 

27 

=33 NU 

A15 

19 

26 

=33 A8 

A14 c=q 

20 

25 

= A9 

A13 

21 

24 

= A10 

A12 c= 

22 

23 

333 AI 1 


(TSOP) 


* The NU pin must be kept electronically open, pulled down to GND, or 
less than 0.8V. Applying a voltage greater than 0.8V to the NU pin is 
prohibited. 
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TC55V1864J/FT-10/12/15 


Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

OE 

WE 

LB 

UB 

1/01 -1/09 

1/010-1/018 

POWER 





L 

L 

Output 

Output 

■ddo 

Read 

L 

L 

H 

H 

L 

High Impedance 

Output 

■ddo 





L 

H 

Output 

High Impedance 

■ddo 





L 

L 

Input 

Input 

■ddo 

Write 

L 

* 

L 

H 

L 

High Impedance 

Input 

■ddo 





L 

H 

Input 

High Impedance 

■ddo 

Output Disable 

L 

H 

H 

* 

*. 

High Impedance 

High Impedance 

■ddo 

L 

* 

*' 

H 

H 

High Impedance 

High Impedance 

■ddo 

Standby 

H 

* 

* 

* 

_ 

High Impedance 

High Impedance 

■dds 


*H orL 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.5 ~ 4.6 

V 

V,N 

Input Voltage 

-0.5* - 4.6 

V 

V l/0 

Input/Output Voltage 

-0.5* ~ V DD + 0.5** 

V 

P D 

Power Dissipation 

1.2 

w 

t solder 

Soldering Temperature • Time 

260* 10 

°C • sec 

t strg 

Storage Temperature 

-65 ~ 150 

°C 

t opr 

Operating Temperature 

-10-85 

°C 


*/** Not yet specified 
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Static RAM 


TC55V1864J/FT-10/12/15 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 


V DD 

Power Supply Voltage 

3.0 

3.3 

3.6 

V 

— 

Input High Voltage 


- 

Vpo + 0.3** 

V 

| 

Input Low Voltage 


- 

0.8 

V 


7** Not yet specified 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 3.3V+0.3V) 



PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Leakage Current (except NU Pin) 

< 

z 

ii 

o 

I 

< 

D 

O 

- 

- 

±1 

pA 

■lo 

Output Leakage Current 

CE = V| H or WE = V, L or OE = V, H 

VoUT = 0 ~ VpD 

- 

a 

±1 

pA 

•l(NU) 

Input Current (NU Pin) 

V| N = 0 ~ 0.8V 

-1 

- 


pA 

V (N = 0 ~ 0.2V 

- 


mm 

V OH 

Output High Voltage 

l 0H = -2mA 

2.4 

- 

- 

V 

Ioh = -20pA 

Vqd ' 0-2 


- 

V OL 

Output Low Voltage 

l OL = 2mA 

- 

- 

0.4 

Iql = 20pA 

- 

- 

0.2 

•ddo 

Operating Current 

CE = V| L , Iout= 0mA, 

Other Inputs = V| H /V| L 

tcycle = ^ 

- 

- 

260 

mA 

^cycle = ^ 2ns 

- 

- 

220 

tcycle = 1 5ns 

- 

- 

200 

tcycle = 20ns 

- 

- 

180 

tcycle = 30ns 

- 

- 

150 

■ddsi 

Standby Current 

CE = V ih , 

Other Inputs = V !H A/| L 

- 

- 

20 

mA 

bDS2 

CE = V DD - 0.2V 

Other Inputs = V DD - 0.2V or 0.2V 

- 

- 

1 


Capacitance* (Ta = 25°C, f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C IN 

Input Capacitance 

V !N = GND 

6 

PF 

C l/0 

Input/Output Capacitance 

V| /0 = GND 

8 

PF 


*This parameter is periodically sampled and is not 100% tested. 
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TC55V1864J/FT-10/12/15 


Static RAM 


AC Characteristics (Ta = 0 ~ 70 o C^^, V DD = 3.3V±0.3V) 


Read Cycle 


SYMBOL 

PARAMETER 

TC55V1864J/FT -10 

TC55V1864J/FT -12 

TC55V1864J/FT -15 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

*RC 

Read Cycle Time 

10 

- 

12 

- 

15 

- 

ns 

l ACC 

Address Access Time 

- 

10 

- 

12 

- 

15 

l CO 

CE Access Time 

- 

10 

- 

12 

- 

15 

l OE 

OE Access Time 

- 

5 

- 

6 

- 

8 

*BA 

UB, LB Access Time 

- 

5 

- 

6 

- 

8 

t0H 

Output Data Hold Time from Address Change 

3 

- 

3 

- 

3 

- 

tcOE 

Output Enable Time from CE 

3 

- 

3 

- 

3 

- 

l OEE 

Output Enable Time from OE 

1 

- 

1 

- 

1 

- 

l BE 

Output Enable Time from UB, LB 

1 

- 

1 

- 

1 

- 

l COD 

Output Disable Time from CE 

- 

6 

- 

7 

- 

8 

^ODO 

Output Disable Time from OE 

- 

6 

- 

7 

- 

8 

l BD 

Output Disable Time from UB, LB 


6 

- 

7 

- 

8 


Write Cycle 


SYMBOL 

PARAMETER 

TC55V1864J/FT -10 

TC55V1864J/FT -12 

TC55V1864J/FT -15 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

l wc 

Write Cycle Time 

10 

- 

12 

- 

15 

- 

ns 

t W p 

Write Pulse Width 

7 

- 

8 

- 

9 

- 

{ cw 

Chip Enable to End of Write 

9 

- 

10 

- 

11 

- 

tBW 

OB, LB Enable to End of Write 

9 

- 

10 

- 

11 

- 

l AW 

Address Valid to End of Write 

9 

- 

10 

- 

11 

- 

l AS 

Address Setup Time 

0 

- 

0 

- 

0 

- 

*WR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

l DS 

Data Setup Time 

6 

- 

7 

- 

8 

- 

tDH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

l OEW 

Output Enable Time from WE 

1 

- 

1 

- 

1 

- 

foDW 

Output Disable Time from WE 

- 

6 

- 

7 

- 

8 


AC Test Conditions 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig. 1 
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Static RAM 


TC55V1864J/FT-10/12/15 


Timing Waveforms 

Read Cycle ® 
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TC55V1864J/FT-10/12/15 


Static RAM 















Static RAM 


TC55V1864J/FT-10/12/15 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) t C0E , t 0EE , t BE , t 0 Ew.Output Enable Time 

(B) tcoD' toDO- t( 3 D’ toDW ■ • • ■ Output Disable Time 
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Static RAM 


Notes 
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TOSHIBA 


TC551402J-20/25/30 


4,194,304 WORD x 1 BIT/1,048,576 WORD x 4 BIT CMOS STATIC RAM 


Description 

The TC551402J is a 4,194,304 bit high speed CMOS static random access memory that is configurable to an organization of 
either 4,194,304 words by 1 bit or 1,048,576 words by 4 bits when power is initially applied to the device. The mode (x1/x4) is 
selected by the input level of pin 17 (B1/B4). The TC551402J operates from a single 5V supply. Toshiba’s advanced CMOS tech¬ 
nology and circuit design enable high speed operation. _ 

The TC551402J features low power dissipation when the SRAM is deselected using chip enable (CE), and has an output 
enable input (OE) for fast memory access. It is suitable for use in high speed applications such as cache memory, high speed stor¬ 
age, and main memory. All inputs and outputs are TTL compatible. 

The TC551402J is available in a 32-pin, 400mil SOJ package suitable for high density assembly. 


Features 


Pin Connection (Top View) 


• Fast access time 


- TC551402J-20 20ns (max.) 

- TC551402J-25 25ns (max.) 

- TC551402J-30 30ns (max.) 
• Low power dissipation 


- Operation: 

- TC551402J-20 

- TC551402J-25 

- TC551402J-30 

- Standby: 


160mA (max.) 
160mA (max.) 
150mA (max.) 
10mA (max.) 


Fully static operation 


• Single power supply: 5V±10% 

• Output buffer control: OE 


• Inputs and outputs TTL compatible 

• Separate data I/O (xl mode) 

• Common data I/O (x4 mode) 


• Package 

- TC551402J: SOJ32-P-400A 


Pin Names 


A0 ~ A21 

Address Inputs 

l/OI ~ 1/04 

Data Inputs/Outputs 

D 

Data Input 

Q 

Data Output 

CE 

Chip Enable Input 

WE 

Write Enable Input 

OE 

Output Enable Input 

V DD 

Power (+5V) 

GND 

Ground 

B1/B4 

Bit Select (x1/x4) 
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TC551402J-20/25/30 


Static RAM 


Block Diagram 



Operating Mode 

The memory organization of the TC551402J can be selected to be either 4M_ words by 1 bit or 1M word by 4 bits. The configu¬ 
ration must be selected when power is initially applied to the device using pin 17 (B1/B4). Changing the state of this pirns prohibited after 
power up. The 4M word by 1 bit mode is selected if B1/B4 is high, the 1M word by 4 bit mode is selected if B1/B4 is low. 


MODE 

B1/B4 

CE 

OE 

WE 

I/O 

POWER 


Read 

H 

L 

■9 

H 

d out 

'ddo 



n 


L 

Din 

■ddo 

Output 

Disabled 

D 

1 


H 

High-Z 

'ddo 

Standby 

mm 

ra 


* 

High-Z 

Idds 

x4 

MODE 

Read 

L 

L 

L 

H 

°OUT 

'ddo 

Write 

L 

L 

* 

L 

d in 

!ddo 

Output 

Disabled 

L 

L 

H 

H 

High-Z 

Iddo 

Standby 

L 

H 

* 

* 

High-Z 

■dds 


* H or L 
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Static RAM 


TC551402J-20/25/30 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.5 - 7.0 

V 

V,N 

Input Voltage 

-2.0* - 7.0 

V 

V l/0 

Input/Output Voltage 

-0.5* - V DD + 0.5 

V 

V OUT 

Output Voltage 

-0.5* ~ V DD + 0.5 

V 

Pd 

Power Dissipation 

1.0 

w 

t solder 

Soldering Temperature • Time 

260*10 

°C • sec 

t strg 

Storage Temperature 

-65 - 150 

°C 

t opr 

Operating Temperature 

-10-85 

°C 


* -3V with pulse width of 10ns 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Q 

Q 

> 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V,H 

Input High Voltage 

2.2 

- 

V DD + 0-5 

V 

V| L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


* -3V with pulse width of 10ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

1 L | 

Input Leakage Current 

V|N = °~ V DD 

- 

- 

+10 

pA 

•lo 

Output Leakage Current 

CE = V| H or WEE = V, L or OE = V, H 
VoUT = 0 ~ Vqd 

- 

- 

±10 

pA 

•oh 

Output High Current 

V oh = 2.4V 

-4 

- 

- 

mA 

■OL 

Output Low Current 

V 0L = 0.4V 

8 

- 

- 

mA 

■ddo 

Operating Current 

t cy cle = Min c V cle > CE = V IL 

•out = 0 

Other Inputs = V| H /Vn_ 

-20 

- 

- 

160 

mA 

-25 

- 

- 

160 

-30 

- 

- 

150 

•ddsi 

Standby Current 

CE = V !H Other Inputs = V| H /V| L 

- 

- 

30 

mA 

•dDS 2 

CE = V DD - 0.2V 

Other Inputs = V DD -0.2V or 0.2V 

- 

- 

10 

mA 

Capacitance* (Ta = 25°C, f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 


C IN 

Input Capacitance 

V, n = GND 

8 

pF 


C|/0> C OUT 

I/O, Output Capacitance 

Vqut = GND 

8 

PF 



This parameter is periodically sampled and is not 100% tested. 
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TC551402J-20/25/30 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C V DD = 5V±10%) 
Read Cycle 


SYMBOL 

PARAMETER 

TC551402J-20 

TC551402J-25 

TC551402J-30 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

l RC 

Read Cycle Time 

20 

- 

25 

- 

30 

- 

ns 

Ucc 

Address Access Time 

- 

20 

- 

25 

- 

30 

tcO 

Chip Enable Access Time 

- 

20 

- 

25 

- 

30 

l 0E 

Output Enable Access Time 

- 

10 

- 

12 

- 

14 

tcOE 

Output Enable Time from CE 

5 

- 

5 

- 

5 

- 

l COD 

Output Disable Time from CE 

- 

10 

- 

10 

- 

10 

t0EE 

Output Enable Time from OE 

1 

- 

1 

- 

1 

- 

toDO 

Output Disable Time From OE 

- 

8 

- 

10 

- 

12 

toH 

Output Data Hold Time from Address Change 

5 

- 

5 

- 

5 

- 

tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

0 

- 

l PD 

Chip Deselection to Power Down Time 

- 

20 

- 

25 


30 


Write Cycle 


SYMBOL 

PARAMETER 

TC551402J-20 

TC551402J-25 

TC551402J-30 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

20 

- 

25 

- 

30 

- 

ns 

t w p 

Write Pulse Width 

11 

- 

13 

- 

15 

- 

*AW 

Address Valid to End of Write 

17 

- 

20 

- 

23 

- 

tew 

Chip Enable to End of Write 

17 

- 

20 

- 

23 

- 

l AS 

Address Setup Time 

0 

- 

0 

- 

0 

- 

twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

l DS 

Data Setup Time 

10 

- 

12 

- 

14 

- 

tDH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

toEW 

Output Enable Time from WE 

1 

- 

1 

- 

1 

- 

tfDDW 

Output Disable Time from WE 

- 

8 

- 



12 


AC Test Conditions 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig. 1 



Dout ’ l/Opin 


CL= 5pF 


I 



(For t CO E. toEE. koo. tooo. 
toEW.tODw) 


Figure 1. 
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Static RAM 


TC551402J-20/25/30 


Timing Waveforms 

Read Cycle ® 



Write Cycle 1 ® (WE Controlled Write) 



TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 


19 




TC551402J-20/25/30 


Static RAM 


Write Cycle 2 (5) (CE Controlled Write) 



Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs remain in a 
high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs remain 
in a high impedance state. 

5. If OE is high during a write cycle, the outputs will be in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

( A ) tcOE> toEE> toEW ■ ■ • • Output Enable Time 

(B) tcob> toDO- toow • • ■ ■ Output Disable Time 
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TOSHIBA 


TC554101J-20/25/30 

PRELIMINARY 

SILICON GATE CMOS 

1,048,576 WORD x 4 BIT SEPARATE I/O CMOS STATIC RAM 


Description 

The TC554101J is a 4,194,304 bit high speed CMOS static random access memory organized as 1,048,576 words by 4 bits and 
operated from a single 5V supply. Toshiba’s advanced CMOS technology and circuit design enable high speed operation. 

The TC554101J features low power dissipation when the device is deselected using chip enable (CE), and has an output 
enable input (OE) for fast memory access. 

The TC554101J is suitable for use in applications where high speed is required such as cache memory, high speed storage, and 
main memory. All inputs and outputs are TTL compatible. 

The TC554101J is available in a 400mil width, 36-pin SOJ suitable for high density surface assembly. 


Features 

• Fast access time 

- TC554101J-20 20ns (max.) 

- TC554101J -25 25ns (max.) 

- TC554101J-30 30ns (max.) 

• Low power dissipation 

- TC554101J -20 160mA (max.) 

- TC554101J -25 160mA (max.) 

- TC554101J-30 150mA (max.) 

- Standby: 10mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TTL compatible 

• Separate inputs and outputs 

• Output buffer control: OE 

• Package: 

- TC554101 J: SOJ36-P-400 

Pin Names 


A0-A19 

Address Inputs 

D1 ~ D4 

Data Inputs 

Q1 ~ Q4 

Data Outputs 

CE 

Chip Enable Input 

WE 

Write Enable Input 

OE 

Output Enable Input 

V DD 

Power (+5V) 

GND 

Ground 

TF* 

Test Function 


* The TF pin is low for normal operation. 


Pin Connection {Top View) 


TC554101J 



(SOJ) 
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TC554101J-20/25/30 


Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

0E 

WE 

I/O 

POWER 

Read 

L 

L 

H 

d out 

■ddo 

Write 

L 

* 

L 

Din 

■ddo 

Output Disable 

L 

H 

H 

High-Z 

■ddo 

Standby 

H 

* 

* 

High-Z 

■dds 


*H orL 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V DD 

Power Supply Voltage 

-0.5 - 7.0 

V 

V|N 

Input Voltage 

-2.0* ~ 7.0 

V 

V OUT 

Output Voltage 

-0.5* - V DD + 0.5 

V 

Pd 

Power Dissipation 

1.0 

w 

t solder 

Soldering Temperature • Time 

260 * 10 

°C • sec 

t strg 

Storage Temperature 

-65-150 

°C 

t opr 

Operating Temperature 

-10-85 

°C 


*-3V with a pulse width of 10ns 
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Static RAM 


TC554101J-20/25/30 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 


5.0 

5.5 

V 

V,H 

Input High Voltage 


- 

V DD + 0.5 

V 

V,L 

Input Low Voltage 


- 

0.8 

V 


*-3V with a pulse width of 10ns 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Leakage Current 

V|N = 0 ~ V DD 

-! 

- 

±10 

pA 

■lo 

Output Leakage Current 

CE = V,h or WE = V, L or OE 
VoUT = 0 ~ ^dd 

X 

> 

II 

- 

- 

±10 

pA 

■oh 

Output High Current 

V OH = 2.4V 

-4 

- 

- 

mA 

■OL 

Output Low Current 

V 0L = 0.4V 

8 

- 

- 



tcycie = Min cycle, 

CE = V)l, Iqut = 0mA, 

-20 

- 

- 

160 


■ddo 

Operating Current 

-25 

- 

- 





Other Inputs = V !H A/|l 

-30 

- 

- 

150 


■ddsi 

Standby Current 

CE = V 1H , 

Other Inputs = V| H /V| L 

- 

- 

30 

mA 

■dDS2 

CE = V DD - 0.2V 

Other Inputs = V DD - 0.2V or 0.2V 

- 

- 

10 


Capacitance* (Ta = 25°C, f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

V| N = GND 

6 

PF 

Cqut 

Output Capacitance 

Vout = GND 

8 

PF 


"This parameter is periodically sampled and is not 100% tested. 
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TC554101J-20/25/30 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C^^, V DD = 5V±10%) 


Read Cycle 


SYMBOL 

PARAMETER 

TC554101J -20 

TC554101J -25 

TC554101J -30 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

l RC 

Read Cycle Time 

20 

- 

25 

- 

30 

- 

ns 

*acc 

Address Access Time 

- 

20 

- 

25 

- 

30 

f C0 

Chip Enable Access Time 

- 

20 

- 

25 

- 

30 

l OE 

Output Enable Access Time 

- 

10 

- 

12 

- 

14 

tcOE 

Output Enable Time from CE 

5 

- 

5 

- 

5 

- 

tcOD 

Output Disable Time from CE 

- 

10 

- 

10 

- 

10 

l 0EE 

Output Enable Time from 0E 

1 

- 

1 

- 

1 

- 

l 0D0 

Output Disable Time from OE 

- 

8 

- 

10 

- 

10 

l 0H 

Output Data Hold Time from Address Change 

5 

- 

5 

- 

5 

- 

tpu 

Chip Selection to Power Up Time 

0 


0 

- 

0 

- 

l PD 

Chip Deselection to Power Down Time 

- 

20 

- 

25 

- 

30 


Write Cycle 


SYMBOL 

PARAMETER 

TC554101J -20 

TC554101J -25 

TC554101J -30 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

l wc 

Write Cycle Time 

20 

- 

25 

- 

30 

- 

ns 

t w p 

Write Pulse Width 

11 

- 

13 

- 

15 

- 

*AW 

Address Valid to End of Write 

17 

- 

20 

- 

23 

- 

{ CW 

Chip Enable to End of Write 

17 

- 

20 

- 

23 

- 

l AS 

Address Setup Time 

0 

- 

0 

- 

0 

- 

twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

l OEW 

Output Enable Time from WE 

1 

- 

1 

- 

1 

- 

tODW 

Output Disable Time from WE 

- 

8 

- 

10 

- 

12 

l DS 

Data Setup Time 

10 

- 

12 

- 

14 

- 

tDH 

Data Hold Time 

0 

- 

0 

- 

0 

- 


Test Mode 


SYMBOL 

PARAMETER 

TC554101J -20 

TC554101J -25 

TC554101J -30 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

ISWE 

WE Setup Time to TF 

20 

- 

25 

- 

30 

- 


{ HWE 

WE Hold Time from TF 

20 

- 

25 

- 

30 

- 


tsCE 

CE Setup Time to TF 

20 

- 

25 

- 

30 

- 

ns 

l HCE 

CE Hold Time from TF 

20 

- 

25 

- 

30 

- 

l SADD 

Address Setup Time to TF 

20 

- 

25 

- 

30 

- 


l HADD 

Address Hold Time to TF 

20 

- 

25 

- 

30 

- 



AC Test Conditions 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig. 1 


5V 



Dout * >/Opin 

r 


CL= 5pF 


I 



(For tcOE. tOEE. tcoo. to00* 
tOEW.toDw) 


Figure 1. 
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Static RAM 


T C554101J-20/25/30 


Timing Waveforms 

Read Cycle ® 



Write Cycle 1 ® (WE Controlled Write) 


twc 



Write Cycle 2 (5) (CE Controlled Write) 
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TC554101J-20/25/30 


Static RAM 


Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 


6. The following parameters are measured using the load shown in Fig. 1. 

(A) tc 0E , to EE , t 0EW .Output Enable Time 

(B) t C0D , tooo, t 0 Dw-Output Disable Time 
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TC554101J-20/25/30 


Test Mode 

Although the TC554101J appears to be organized as 1,048,576 words by 4 bits, it is internally organized as 524,288 words 
by 8 bits. 

In the “Test Mode”, data is written into the 8-512K blocks in parallel and then retrieved. Address line A19 is not used. Upon 
reading, if the two bits associated with the I/O pin are equal (all “1 ”s or “0”s), the output pin indicates a “1 ”. If they are not equal, 
the output pin would indicate a “0”. Fig. 3 show the block diagram of the TC554101 J. The “Test Mode” enables the 1M word 
memory to be tested as if it were only a 512K word memory. The “Test Mode" function can be performed in any timing cycle when 
the “TF” pin is held at V| H (see Figure 2). Normal functioning requires that the “TF” pin be connected to V| L . 


Normal Mode 

Set 

Test Mode 

Reset 

Normal Mode 

TF _/ 



V .1 


✓ 

\ 







WE ; 

? 

-t t5WE , 

'S 

, *HWE , 

/ 

/ 

( tswE . 

.s 

( tHWE J 



! 






“ _ ) 

< 

> 

[ > 

< 

) 




. tHCE t 


, t SCE , 

t tHCE > 


-t , 




ADDRESS ) 

< 

> 

) 

( 

) 

( 


tSADD , 

T tHADD , 


L t$ADD . 

t tHADD , 




: 



OE = Vih or Vil 


Figure 2. Test Mode Cycle 
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TC554101J-20/25/30 


Static RAM 


Block Diagram in Test Mode 


A19 V CC 



A19 V CC 



A19 V CC 



A19 V CC 



Figure 3. Block Diagram in Test Mode 
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High Speed Synchronous SRAM 



High Speed Synchronous Static RAM 



Density 

Organization 

Package 

Speed (ns) 

Features Page 

TC55BS4258. 

.1M. 

.256K x 4. 

.J. 

.10, 12... 

...Synchronous 100MHz...C-1 

TC55BS8125. 

.1M. 

.128K x 8. 

.J. 

.10, 12... 

...Synchronous 100MHz. ..07 

TC55BS8128.... 

.1M. 

.128K x 8. 

.J. 

.10, 12... 

... Synchronous 100MHz...C-13 


Package: J = SOJ 


















TOSHIBA 


TC55BS4258J-10/12 

PRELIMINARY 

262,144 WORD x 4 BIT SYNCHRONOUS STATIC RAM 

with Input Registers, Output Registers and Pass-Through Feature 

Description 

The TC55BS4258J is a 1,048,576 bit synchronous static random access memory fabricated using BiCMOS technology and 
organized as 262,144 words by 4 bits. The TC55BS4258J has separate data inputs and outputs and a write-cycle pass-through 
feature. 

Designed for pipelined architectures, this device has internal input and output registers which latch on the positive edge 
of an external clock (CLK). All address, data, and control signals are latched. The setup and hold times for the inputs are 2ns 
and 1 ns respectively. Synchronous SRAMs can lead to faster, more robust system operation by virtually eliminating the timing 
skew problems associated with conventional asynchronous SRAMs. For example, write operations are internally self-timed 
when initiated - eliminating the need for accurate write pulse generation and timing by the memory controller or microproces¬ 
sor. A pass-through feature during write cycles allows the outputs to follow the inputs with a one clock cycle delay. For read 
cycles, data is available one clock cycle after the address is latched. All inputs and outputs are TTL compatible. 

The TC55BS4258J is available in a 36-pin, 400mil SOJ package suitable for high density assembly. 


Features 

• Fast cycle time 

- TC55BS4258J-10 10ns (max.) 

- TC55BS4258J-12 12ns (max.) 

• Fast clock access time 

- TC55BS4258J-10 5ns (max.) 

- TC55BS4258J-12 6ns (max.) 

• Input and output registers for synchronous operation 

• Data pass-through for write cycles 

• Single power supply: 5V ± 10% 

• Separate data inputs and outputs 

• Package: JEDEC standard pinout 

- 36-pin, 400mil SOJ: SOJ36-P-400 


Pin Names 


AO ~ A17 

Address Inputs 

DO ~ D3 

Data Inputs 

Q0-Q3 

Data Outputs 

CLK 

Clock Input 

CE 

Chip Enable Input 

WE 

Write Enable Input 

OE 

Output Enable Input 

Q 

O 

> 

Power (+5V) 

GND 

Ground 

NC 

No Connection 


Pin Connection {Top View) 
TC55BS4258J 


NCC 

1 . 

36 ] 

A3C 

2 

35 ] 

A2[ 

3 

34] 

A1 [ 

4 

33 ] 

A0[ 

5 

32 ] 

ttl 

6 

31 ] 

DOC 

7 

30] 

QOC 

8 

29 ] 

v DD C 

9 

28 ] 

gndC 

10 

27: 

QIC 

11 

26] 

DlC 

12 

25] 

weC 

13 

24] 

A17 C 

14 

23 : 

A16C 

15 

22] 

A15C 

16 

21 : 

A14C 

17 

20] 

NC[ 

18 

V_ 
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TC55BS4258J-10/12 


Static RAM 


Block Diagram 



Operating Mode 


MODE 

WE 

CE 

OE (next Cycle) 

0 

Q (next Cycle) 

Write, Pass-Through 

L 

L 

L 

Valid 

d out 

Write 

L 

L 

H 

Valid 

High - Z 

Pass-Through 

L 

H 

L 

Valid 

d out 

Standby 

L 

H 

H 

* 

High - Z 

Read 

H 

L 

L 

* 

d out 

Output Disable 

H 

L 

H 

* 

High - Z 

Standby 

H 

H 

* 

* 

High - Z 


* H orL 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

Q 

a 

> 

Power Supply Voltage 

-0.5 - 7.0 

V 

V,N 

Input Voltage 

-2.0 ~ 7.0 

V 

V OUT 

Output Voltage 

-0.5 ~ V DD + 0.5 

V 

P D 

Power Dissipation 

1300 

mW 

t solder 

Soldering Temperature • Time 

260• 10 

°C • sec 

t strg 

Storage Temperature 

-65-150 

°C 

t opr 

Operating Temperature 

-10-85 

°c 
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Static RAM 


TC55BS4258J-10/12 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 


TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 



5.5 

V 

V,H 

Input High Voltage 

2.2 

- 

Vqd + 0-5 

V 

V,L 

Input Low Voltage 

-0.5 

- 

0.8 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

'Ll 

Input Leakage Current 

V|N = 0 ~ V DD 

- 

- 

±10 

PA 

■lo 

Output Leakage Current 

CE = V| H or WE = V, L orOE 
Vqut = 0 ~ Vdd 

= V,H. 

- 

- 

±10 

pA 

■oh 

Output High Current 

V oh = 2.4 V 

-4 

- 

- 

mA 

■OL 

Output Low Current 

V 0L = 0.4V 

8 

- 

- 

mA 

II 

Operating Current 

tcycie = Min cycle, CE = V, L 

-10 

- 

- 

200 

mA 

m 

■out = 0 m A 

Other Inputs = V| H A/| L 

-12 

- 

- 

190 

Capacitance* (Ta = 25°C, f = 1.0MHz) 







SYMBOL 

PARAMETER 

TEST CONDITION 


UNIT 



C IN 

Input Capacitance 

V, N = GND 

6 

pF 



C CLK 

Clock Input Capacitance 

VcLK = GND 

8 

PF 



C OUT 

Output Capacitance 

V OU t = GND 

8 

PF 




* This parameter is periodically sampled and is not 100% tested. 
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TC55BS4258J-10/12 


Static RAM 


AC Characteristics (Ta = 0 - 70°C (1) , V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TC55BS4258J-10 

TC55BS4258J-12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

*CY 

Cycle Time 

10 


12 

- 


(CHH 

Clock Pulse High Width 

3 


3 

- 


l CLL 

Clock Pulse Low Width 

3 

- 

3 

- 


l AS 

Address Setup Time 

2 

- 

2 

- 


*DS 

Data Input Setup Time 

2 

- 

2 

- 


tES 

Chip Enable Input Setup Time 

2 


2 

- 


*ws 

Write Enable Input Setup Time 

2 


2 

- 


l GS 

Output Enable Input Setup Time 

2 

- 

2 

- 

ns 

*AH 

Address Hold Time 

1 

- 

1 

- 

l DH 

Data Input Hold Time 

1 

- 

1 

- 


tEH 

Chip Enable Input Hold Time 

1 

- 

1 

- 


(WH 

Write Enable Input Hold Time 

1 

- 

1 

- 


l GH 

Output Enable Input Hold Time 

. 1 

- 

1 

- 


l ACK 

Clock Access Time 

1 

5 

1 

6 


(ECL(2) 

Output EnableTime from Clock 

1 

5 

1 

6 


l DCL(2) 

Output DisableTime from Clock 

1 

5 

1 

6 



(1) : The operating temperature (Ta) is guaranteed with transverse air flow exceeding 500 linear feet per minute. 

(2) : Transition is measured ±200mV from steady voltage with the loading in Fig. 1. 


1.5V 

Figure 1. 


OquT 


z= son 




rl = son 


AC Test Conditions 


Input Pulse Levels 

3.0/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig. 1 


l/Opin 


CL = 5pF 


5V 


•4800 


(For tfct. toci) 
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HH 






_ Static RAM _ TC55BS4258J-10/12 

Timing Waveforms 

Read Cycle 1 (OE = VnJ 

Standby Read Read Read 



Read Cycle 2 (CE = V IL ) 

Read Output Disable Read Read 
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TC55BS4258J-10/12 Static RAM 

Write and Pass-Through Mode 


Write Write and Write and 

Pass - Through Pass - Through Pass - Through 
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TC55BS8125J-10/12 

PRELIMINARY 

131,072 WORD x 8 BIT SYNCHRONOUS STATIC RAM 

with Input Registers and Output Registers 

Description 

The TC55BS8125J is a 1,048,576 bit synchronous static random access memory fabricated using BiCMOS technology and 
organized as 131,072 words by 8 bits. The TC55BS8125J is similar to the TC55BS8128J but has common data I/O lines and 
does not have the write-cycle pass-through feature. 

Designed for pipelined architectures, this device has internal input and output registers which latch on the positive edge of an 
external clock (CLK). All address, data, and control signals are latched. The setup and hold times for the inputs are 2ns and 1 ns 
respectively. Synchronous SRAMs can lead to faster, more robust system operation by virtually eliminating the timing skew 
problems associated with conventional asynchronous SRAMs. For example, write operations are internally self-timed when 
initiated - eliminating the need for accurate write pulse generation and timing by the memory controller or microprocessor. For 
read cycles, data is available one clock cycle after the address is latched. All inputs and outputs are TTL compatible. 
TheTC55BS8125J is available in a 36-pin, 400mil SOJ package suitable for high density assembly. 

Features 

• Fast cycle time 

- TC55BS8125J-10 10ns (max.) 

- TC55BS8125J-12 12ns (max.) 

• Fast clock access time 

- TC55BS8125J-10 5ns (max.) 

- TC55BS8125J-12 6ns (max.) 

• Input and output registers for synchronous operation 

• Single power supply: 5V±10% 

• Common data I/O 

• Package: JEDEC standard pinout 

- 36-pin, 400mil SOJ: SOJ36-P-400 


(SOi) 


Pin Names 


AO - A16 

Address Inputs 

1/01 - 1/08 

Data Input and Output 

CLK 

Clock Input 

CE 

Chip Enable Input 

WE 

Write Enable Input 

OE 

Output Enable Input 

V DD 

Power (+5V) 

GND 

Ground 

NC 

No Connection 


Pin Connection (Top View) 


TC55BS8125J 
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Static RAM 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 


5.0 

5.5 

V 

V,H 

Input High Voltage 

2.2 

- 

V DD + 0.5 

V 

V|L 

Input Low Voltage 

-0.5 

- 

0.8 

V 

DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 


TYP. 

MAX. 

UNIT 

mm 

Input Leakage Current 

V|N = 0 ~ V DD 

- 

- 

±10 

pA 

■lo 

Output Leakage Current 

CE = V,H or WE = V| L or OE = V, H , 
VoUT = 0 ~ Vqd 

- 

- 

±10 

pA 

■oh 

Output High Current 

V 0H = 2.4V 

-4 

- 

- 

mA 

■OL 

Output Low Current 

V 0L = 0.4V 

8 

- 

- 

mA 

■ddo 

Operating Current 

t C yde = Min Cycle, CE = V IL 

■out = 0 m A 

Other Inputs = V| H /V !L 

-10 

- 

- 

230 

mA 

-12 

- 

- 

220 

Capacitance* (Ta = 25°C, f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 


C IN 

Input Capacitance 

V, N = GND 

6 

PF 

C CLK 

Clock Input Capacitance 

V CLK = GND 

8 

PF 

C l/0 

I/O Capacitance 

V 1/0 = GND 

8 

PF 


* This parameter is periodically sampled and is not 100% tested. 
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TC55BS8125J-10/12 Static RAM 


AC Characteristics (Ta = 0 - 70°C (1) , V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TC55BS8125J-10 

TC55BS8125J-12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

tcY 

Cycle Time 

10 

- 

12 

- 

ns 

l CHH 

Clock Pulse High Width 

3 

- 

3 

- 

l CLL 

Clock Pulse Low Width 

3 

- 

3 

- 

l AS 

Address Setup Time 

2 

- 

2 

- 

l DS 

Data Input Setup Time 

2 

- 

2 

- 

l ES 

Chip Enable Input Setup Time 

2 

- 

2 

- 

*WS 

Write Enable Input Setup Time 

2 

- 

2 

- 


Output Enable Input Setup Time 

2 

- 

2 

- 

l AH 

Address Hold Time 

1 

- 

1 

- 

l DH 

Data Input Hold Time 

1 

- 

1 

- 

t E H 

Chip Enable Input Hold Time 

1 

- 

1 

- 

l WH 

Write Enable Input Hold Time 

1 

- 

1 

- 

^GH 

Output Enable Input Hold Time 

1 

- 

1 

- 

l ACK 

Clock Access Time 

1 

5 

1 

6 

l ECL(2) 

Output EnableTime from Clock 

1 

5 

1 

6 

tDCL(2) 

Output DisableTime from Clock 

1 

5 

1 

6 


(1) : The operating temperature (Ta) is guaranteed with transverse air flow exceeding 500 linear feet per minute. 

(2) : Transition is measured ±200mV from steady voltage with the loading in Fig.1. 


1/Opin Z = SOP 


Figure 1. 


►4800 


l/Opin 


;Rl = 50n Cl = 5pF 
>V (For tfcu toci) 


AC Test Conditions 


Input Pulse Levels 

3.0/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig.1 
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tAS tAH 


tWS tWH 


tGS tGH 


tGS tGH 


High - Z 
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Static RAM 


Write Cycle 



Read and Write Cycle 



* A minimum of two standby cycles must 
separate a write cycle which follows a 
read cycle. 
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TC55BS8128J-10/12 

PRELIMINARY 

131,072 WORD x 8 BIT SYNCHRONOUS STATIC RAM 

with Input Registers, Output Registers and Pass-Through Feature 

Description 

The TC55BS8128J is a 1,048,576 bit synchronous static random access memory fabricated using BiCMOS technology and 
organized as 131,072 words by 8 bits. The TC55BS8128J is similar to the TC55BS8125J but has separate data inputs and 
outputs and a write-cycle pass-through feature. 

Designed for pipelined architectures, this device has internal input and output registers which latch on the positive edge of an 
external clock (CLK). All address, data, and control signals are latched. The setup and hold times for the inputs are 2ns and Ins 
respectively. Synchronous SRAMs can lead to faster, more robust system operation by virtually eliminating the timing skew 
problems associated with conventional asynchronous SRAMs. For example, write operations are internally self-timed when 
initiated - eliminating the need for accurate write pulse generation and timing by the memory controller or microprocessor. A 
pass-through feature during write cycles allows the outputs to follow the inputs with a one clock cycle delay. For read cycles, data 
is available one clock cycle after the address is latched. All inputs and outputs are TTL compatible. 

The TC55BS8128J is available in a 40-pin, 400mil SOJ package suitable for high density assembly. 


Features 

• Fast cycle time 

- TC55BS8128J-10 10ns (max.) 

- TC55BS8128J-12 12ns (max.) 

• Fast clock access time 

- TC55BS8128J-10 5ns (max.) 

- TC55BS8128J-12 6ns (max.) 

• Input and output registers for synchronous operation 

• Data pass-through for write cycles 

• Single power supply: 5V±10% 

• Separate data inputs and outputs 

• Package: JEDEC standard pinout 

- 40-pin, 400mil SOJ: SOJ40-P-400 


Pin Names 


A0 ~ A16 

Address Inputs 

D0~ D7 

Data Inputs 

Q0-Q7 

Data Outputs 

CLK 

Clock Input 

CE 

Chip Enable Input 

We 

Write Enable Input 

V DD 

Power (+5V) 

GND 

Ground 


Pin Connection (Top View) 
TC55BS8128J 

A3 ft 
A2[ 2 


A1[ 3 
A0[ 4 
tE[ 5 
DOC 6 
D1[ 7 
Q0[ 8 
QIC 9 
VqqC io 
gndC ii 
Q2C 12 
Q3C 13 
D2C 14 
03 C 15 
WEC 16 
A16C 17 
A15C 18 
A14C 19 
A13C20 


38 ] A6 
37 ] A7 
36 ] A8 
35 ] D7 
34 ] D6 
33 ] Q7 
32 ] Q6 
31 ] GND 
30 ] Vqq 


22 ] All 
J-LM A12 


(SOJ) 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 


C-13 





TC55BS8128J-10/12 


Static RAM 


Block Diagram 



Q0 


Q7 


Operating Mode 


MODE 

WE 

CE 

D 

Q (next Cycle) 

Write, Pass-Through 

L 

L 

Valid 

d out 

Pass-Through 

L 

H 

Valid 

d out 

Read 

H 

L 

* 

d out 

Standby 

H 

H 

* 

High - Z 


* H or L 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

Vqd 

Power Supply Voltage 

-0.5 ~ 7.0 

V 

V,N 

Input Voltage 

-2.0 ~ 7.0 

V 

V OUT 

Output Voltage 

-0.5 ~ V DD + 0.5 

V 

Pd 

Power Dissipation 

1500 

mW 

t solder 

Soldering Temperature • Time 

260 *10 

°C • sec 

t strg 

Storage Temperature 

-65 ~150 

°C 

t opr 

Operating Temperature 

-10-85 

°C 
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TC55BS8128J-10/12 


Static RAM 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V,H 

Input High Voltage 

2.2 

- 

V DD + 0.5 

V 

V,L 

Input Low Voltage 

-0.5 

- 

0.8 

V 

DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Leakage Current 

V| N = 0 - V DD 

- 

- 

±10 

mA 

■lo 

Output Leakage Current 

CE = V| H or WE = V !L , 

V OUT= 0 ~ V DD 

- 

- 

±10 

PA 

■oh 

Output High Current 

Voh = 2.4V 

-4 

- 

- 

mA 

■OL 

Output Low Current 

V 0L = 0.4V 

8 

- 

- 

mA 

■ddo 

Operating Current 

t C ycie = Min cycle, CE = V, L 
■out = 0 mA 

Other Inputs = V )H A/| L 

-10 

- 

- 

230 

mA 

-12 

- 

- 

220 

Capacitance* (Ta = 25°C, f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 


C IN 

Input Capacitance 

V, n = GND 

6 

PF 

C CLK 

Clock Input Capacitance 

V CLK = GND 

8 

PF 

C OUT 

Output Capacitance 

Vqut = GND 

8 

PF 


* This parameter is periodically sampled and is not 100% tested. 
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TC55BS8128J-10/12 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C V DD = 5V±10%) 


SYMBOL 

PARAMETER 

TC55BS8128J-10 

TC55BS8128J-12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

♦CY 

Cycle Time 

10 

- 

12 

- 


tcHH 

Clock Pulse High Width 

3 

- 

3 

- 


l CLL 

Clock Pulse Low Width 

3 

- 

3 

- 


{ AS 

Address Setup Time 

2 

- 

2 

- 


tos 

Data Input Setup Time 

2 

- 

2 

- 


l ES 

Chip Enable Input Setup Time 

2 

- 

2 

- 


{ WS 

Write Enable Input Setup Time 

2 

- 

2 

- 

ns 

l AH 

Address Hold Time 

1 

- 

1 

- 

^DH 

Data Input Hold Time 

1 

- 

1 

- 


t£H 

Chip Enable Input Hold Time 

1 

- 

1 

- 


l WH 

Write Enable Input Hold Time 

1 

- 

1 

- 


l ACK 

Clock Access Time 

1 

5 

1 

6 


l ECL(2) 

Output EnableTime from Clock 

1 

5 

1 

6 


{ DCL(2) 

Output DisableTime from Clock 

1 

5 

1 

6 



(1) : The operating temperature (Ta) is guaranteed with transverse air flow exceeding 500 linear feet per minute. 

(2) : Transition is measured ±200mV from steady voltage with the loading in Fig. 1. 


AC Test Conditions 


Input Pulse Levels 

3.0/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Levels 

1.5V 

Output Timing Measurement Reference Levels 

1.5V 

Output Load 

Fig.1 



1.5V 


►4800 


l/Opin 


CL = 5pF 


(For tfCL, too) 


Figure 1. 
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TC55BS8128J-10/12 


Static RAM 


Timing Waveforms 

Read Cycle 


Standby 


tAS Hah 


tES t£H 


tES tEH 


tWS tWH 


Q Qn-2 


High-Z 


YmL Qn + 1 


Write Cycle and Pass-Through Mode 

Standby 


Write and 
Pass - Through 

__ 

tCHH ^ tg 


Write and 
Pass - Through 


Pass - Through 


tAS tAH 


tWS tWH 


^2 


tws 

tWH 


tES tEH 


tES tEH 


tOS tDH 


Q Qn-2 


tECL 


High-Z 


PRELIMINARY 
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Pseudo SRAM 



Pseudo Static SRAM 



Density 

Organization 

Package 

Speed (ns) 

Features 

Page 

TC51832A. 

..256K. 

.32Kx 8.... 

.P, F, SP. 

....70, 85, 100 .. 


...D-1 

TC51864. 

.512K. 

.64K x 8 .... 

.P, F. 

.85, 100... 


...D-9 

TC511632. 

.512K. 

.32K x 16.... 

.F, FT. 

.70, 85,100... 


...D-19 

TC518128A. 

.1M. 

.128Kx 8.... 

.P, F, SP, FW, FT... 

..80, 100, 120... 

.CE1/CE2. 

..D-33 

TC518128A-LV. 

.1M. 

.128K x 8 .... 

.P, F, FW, FT. 

..80, 100, 120... 

.. CE1/CE2, Low Voltage..D-43 

TC518128B. 

.1M. 

.128Kx 8.... 

.P, F, SP, FW, FT... 

....70, 80, 100... 

. CE1/CE2. 

..D-57 

TC518128B-V... 

.1M. 

.128K x 8 .... 

.P, F, FW, FT. 

....70, 80, 100... 

.. CE1/CE2, Low Voltage..D-67 

TC518128C. 

.1M. 

.128Kx 8.... 

.RF, SRFW, FT... 

....70, 80, 100... 

. CE1/CE2. 

..D-81 

TC518129A. 

.1M. 

.128K x 8.... 

.P, F, SP, FW, FT... 

..80, 100, 120... 

.C^CS. 

..D-91 

TC518129A-LV. 

.1M. 

.128K x 8.... 

.P, F, FW, FT. 

..80, 100, 120... 

.... CE/CS, Low Voltage.. 

..D-101 

TC518129AI. 

.1M. 

.128K x 8 .... 

.FW. 

.100... 

. CE7CS, Ind. Temp.... 

..D-115 

TC518129B. 

.1M. 

.128K x 8 .... 

.P, F, SP, FW, FT... 

....70, 80, 100... 

. C&CS . 

..D-125 

TC518129B-V... 

.1M. 

.128K x 8 .... 

:.R F, FW, FT. 

....70, 80, 100... 

.... CE7CS, Low Voltage.. 

..D-135 

TC518129C. 

.1M. 

.128K x 8 .... 

.P, FW, FT. 

....70, 80, 100... 

. C&CS . 

..D-149 

TC518512. 

.4M. 

.512K x 8 .... 

.P, F, FT, TR. 

....70, 80, 100... 


..D-159 

TC518512-(LT).. 

.4M. 

.512Kx 8.... 

.P, F, FT, TR. 

....70, 80, 100... 

.Low Temp. 

..D-167 

TC518512-(DR). 

.4M. 

.512K x 8 .... 

.P, F, FT, TR. 

....70, 80, 100... 

.Data Retention. 

..D-175 

TC518512-LV.... 

.4M. 

.512K x 8.... 

.P, F, FT, TR . 

....70, 80, 100... 

.Low Voltage. 

..D-185 

TC518512I. 

.4M. 

.512K x 8 .... 

.P, F . 

.80, 100... 

.Industrial Temp. 

..D-197 

TC51V8512A.... 

.4M. 

.512K x 8 .... 

. F, FT, TR . 

.120, 150... 

. 3 V Operation. 

..D-205 

Package: P = 

Plastic DIP, F = 

Flat package (SOP), SP 

= Slim Plastic DIP, FW 

= Flat Wide package 



FT = Forward bend TSOP, TR = Reverse bend TSOP 



















































































































TOSHIBA 


TC51832AP/ASP/AF-70/85/10 

TC51832APL/ASPL/AFL70/85/10 


SILICON GATE CMOS 

32,768 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 

The TC51832AP is a 256K bit high speed CMOS pseudo static RAM organized as 32,768 words by 8 bits. The TC51832AP utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacit y, high speed and low power storage. The 
TC51832AP operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC51832AP features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of R AN thus simplifying the microprocessor interface. f 

The TC51832AP is pin-compatible with the 256K bit CMOS static RAM JEDEC standard and is available in a 28-pin, 0.6 inch 
and 0.3 inch width plastic DIP, and a small outline plastic flat package. 


Features 

• Organization: 32,768 words x 8 bits 

• Single 5V power supply 

• Fast access time 



TC51832A Family 

-70 

-85 

-10 

tcEA CE Access Time 

70ns 

85ns 

100ns 

toEA OF Access Time 

30ns 

35ns 

40ns 

t RC Cycle Time 

115ns 

135ns 

160ns 

Power Dissipation 

385mW 

303mW 

248mW 

Self Refresh Current 

ImA/IOOpA 


• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 256 refresh cycles/4ms 

• Pin compatible: 256K SRAM (JEDEC) 

• Package 

- TC51832AP/APL : DIP28-P-600 

- TC51832ASP/ASPL : DIP28-P-300B 

- TC51832AF/AFL : SOP28-P-450 


Pin Connection (Top View) 



Pin Names 


A0-A14 

Address Inputs 

R/W 

Read/Write Control Input 

OE/RFSH 

Output Enable Input 

Refresh Input 

CE 

Chip Enable Input 

l/OI - 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 
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TC51832AP/ASP/AF-70/85/10 
TC51832APL/ASPL/AFL-70/85/10 


Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

OE / 
RFSH 

R/W 

— 

A0-A14 

1/01 - 8 

Read 

L 

L 

H 

V* 

OUT 

Write 

L 

H 

L 

V* 

IN 

CE only Refresh 

L 

H 

H 

V* 

HZ 

Auto/Self Refresh 

H 

L 

* 

* 

HZ 

Standby 

H 

H 

* 

* 

HZ 


H = High level input (V| H ) 

L = Low level input (Vij 
= V IH or V IL _ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

V,N 

Input Voltage 

o 

i 

q 

V 

1 

V OUT 

Output Voltage 

-1.0-7.0 

V 

O 

Q 

> 

Power Supply Voltage 

-1.0-7.0 

V 

t opr 

Operating Temperature 

0-70 

°c 

t strg 

Storage Temperature 

-55 - 150 

°c 

t solder 

Soldering Temperature • Time 

260*10 

°C • sec 

Pd 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 
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Static RAM 


TC51832AP/ASP/AF-70/85/10 
TC51832APL/ASPL/AFL-70/85/10 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 



NOTES 

V DD 

Power Supply Voltage 

— 

5.0 

5.5 

V 

2 

V| H 

Input High Voltage 

mm 

- 

Vdd + 1-0 

V 

V|L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 



PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 


Operating Current (Average) 

CE, Address cycling: t RC = t RC min. 

70ns version 

- 

35 

mm 


0 

85ns version 

- 

30 

ES 

100ns version 

- 

25 

45 

•ddsi 

Standby Current 

TCI 832AP/ASP/AF 

- 

- 

1 



CE = v IH , Oe/rFSH = V| H 

TCI 832APL/ASPL/AFL 

- 

- 

1 

!dDS2 

Standby Current 

TC1832AP/ASP/AF 

- 

- 

1 



CE = V DD - 0.2V, OE/RFSH = V DD - 0.2V 

TCI 832APL/ASPL/AFL 

- 

- 

100 

pA 

a 

Self Refresh Current (Average) 

TC1832AP/ASP/AF 

- 

- 

1 



CE = V| H , Ce/rfSh = V, L 

TCI 832APLVASPL/AFL 

- 

- 

1 

u 

Self Refresh Current (Average) 

TCI 832AP/ASP/AF 

- 

- 

1 

mA 


CE = V DD - 0.2V, OE/RFSH = 0.2V 

TC1832APL/ASPL/AFL 

- 

60 

100 

pA 

•l{L) 

Input Leakage Current 

0V < V tN < V DD , All other Inputs not under test = 0V 

- 

- 

±10 

pA 


'O(L) 

Output Leakage Current 

Output Disabled (CE = V, H or OE/RFSH = V )H or BAN = V iL ) 

0V < Vqut ^ V DD 

■ 

■ 




V OH 

Output High Level 
l 0H = -1mA 

2.4 


- 



V OL 

Output Low Level 
•ol = 2.1mA 

- 

n 

0.4 

V 



Capacitance* (V DD = 5V, Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

C,i 

Input Capacitance (A0 ~ A14) 

- 

5 

PF 

C|2 

Input Capacitance (CE, OE/RFSH, R/W) 

- 

7 

C IO 

Input/Output Capacitance 

- 

7 


This parameter is periodically sampled and is not 100% tested. 
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TC51832AP/ASP/AF-70/85/10 
TC51832APL/ASPL7AFL-70/85/10 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) (Notes: 5, 6, 7,8) 
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Static RAM 


TC51832AP/ASP/AF-70/85/10 
TC51832APL/ASPL/AFL-70/85/10 


Notes: 

1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device. 

2) Ali voltages are referenced to GND. 


3) l DD0 depends on the cycle time. 


4) l DD0 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 10Ops with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume t T = 5ns. 


7) Timing reference levels 

Input Levels : V !H = 2.6V 

V| L = 0.6V 

Input Reference Levels : V| H = 2.4V 

V, L = 0.8V 

Output Reference Levels : V 0 h = 2.2V 

V 0L = 0.8V 


2.6V--—' 

INPUT X 

-2.4V 

--0 8V_ 

n 

i 

OUTPUT 


f- 2.2 V 

L-0.8V 


! ] 



INPUT REFERENCE OUTPUT REFERENCE 
LEVELS LEVELS 


8) Measured with a load equivalent to 1 TTL load and 10OpF. 


9) tcHZ> toHZ’ *whz define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

10) For write cycles, the input data is latched at the earlier of R/W or CE rising edge. Therefore, the input data must be valid 
during the setup time (t DSW or t DSC ) and hold time (t DHW or t DH c). 

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during t AS c and t/vnc- 


12) The two refresh oper ations , auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V !H . 
Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FAS (min.) 

The timing parameter t FRS must be met for proper device operation under the following conditions: 

• a fter sel f refresh 

• if RFSH = “L” after power-up 
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TC51832AP/ASP/AF-70/85/10 
TC51832APL/ASPL/AFL-70/85/10 


Static RAM 













Static RAM 


TC51832AP/ASP/AF-70/85/10 
TC51832APL/ASPL/AFL-70/85/10 

























TC51832AP/ASP/AF-70/85/10 
TC51832APL/ASPL/AFL-70/85/10 


Static RAM 


CE Only Refresh 



.___ tRC _J 


«-l£i- h 

— 

_ v,„ -—7- 

W V, __/ 

“” 5 

\' 

IH——* 

\ 

l ASC 

1 t 

Uhc i 

◄-—-»j 

i 

1 


AO - A 7 

+ . A 

ADDRESS 

5 _at 


lose 

J 




_ / 

UCS 


1 


V|H - J| 

** *.- / 


\_ 


1/01-1/08 Vql _- OPEN - 

Note : A8 - A14 = V ]H or V| L V/W/A : H or L 


Auto Refresh 


v ih — ; 

^ V„ _ / 

c - 

i UfD t- 

,__ • 

->5 

L_^ 



U-2U 

tPAP 

•*—-► 

tFP 

4-P 

tpAP 

>4-P 



v, H —- 7 ->■ 

OEWBHvL- / T 

^^ 

/ t "■ V s 

■e_if 

-’ 

fs _ 


1/01-1/08 V ° H - 
Vql - 


OPEN 


Note : R/W, AO - A14 = V, H or V IL 


Self Refresh 



1/01-1/08 V ° H - 

v 0l — 

Note : R/W, AO - A14 = V| H or V| L 


OPEN 
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TOSHIBA 


TC51864PL/FL-85/10 

PRELIMINARY 

SILICON GATE CMOS 

65,536 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


Description 

The TC51864PL is a 512K bit high speed CMOS pseudo static RAM organized as 65,536 words by 8 bits. The TC51864PL utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacit y, high speed and low power storage. The 
TC51864PL operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC51864PL features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of RA/V thus simplifying the microprocessor interface. 

The TC51864PL is available in a 32-pin, 0.6 inch width plastic DIR and a small outline plastic flat package. 


Features 

• Organization: 65,536 words x 8 bits 

• Single 5V power supply 

• Fast access time 


• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 256 refresh cycles/4ms 

• Package 

- TC51864PL: DIP32-P-600 

- TC51864FL: SOP32-P-525 

Pin Names 


AO ~ A15 

Address Inputs 

R/W 

Read/Write Control Input 

OE 

Output Enable Input 

RFSH 

Refresh Input 

CE 

Chip Enable Input 

CS 

Chip Select Input 

1/01 - 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 

NC 

No Connect 
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TC51864 Family 

-85 

-10 

t CEA CE Access Time 

85ns 

100ns 

t 0EA OE Access Time 

35ns 

40ns 

t RC Cycle Time 

135ns 

160ns 

Power Dissipation 

385mW 

330mW 

Self Refresh Current 

lOOpA 


Pin Connection (Top View) 



V D0 
At 5 

CS 

R/W 

A13 

A8 

A9 

All 

OE 

A10 

zr 

1/08 

1/07 

1/06 

1/05 

1/04 





TC51864PL/FL-85/10 


Static RAM 


Block Diagram 

v 00 gnd 

? ? 


A15-8 


A7-0 


s> 


COLUMN 
ADDRESS 
BUFFER (8) 


fiN 


ROW 
ADDRESS 
BUFFER (8) 


CLOCK 

CS o-*. GENERATOR 


RFSHO- 
T5T: o- 


rr 


% 


COLUMN 

DECODER 


SENSE AMP. 
I/O GATE 


REFRESH 
COUNTER (8) 


’ UJ 

O 

o 

u 


256 




M 


MEMORY 

ARRAY 

256x256x8 


3 _ 
CL CO 
2 

— 0£ 
UJ 

< “- 
b- u. 
< => 
Q CO 


L!/ 


3 

o. _ 
h- CO 
3 

O ee 

UJ 

< u- 

h- u_ 

< 3 
O so 


Li/oi 

ni/08 


r 


REFRESH 


REFRESH 

CONTROLLER 


TIMER 


R/W o- 


D 


Operating Mode 


PIN 

MODE 

CE 

CS 

OE 

R/W 

— 

RFSH 

A0-A15 

1/01 - 8 

Read 

L 

H 

L 

H 

* 

V* 

OUT 

Write 

L 

H 

* 

L 

* 

V* 

IN 

CE only Refresh 

L 

H 

H 

H 

* 

V* 

HZ 

CS Standby 

L 

L 

* 

* 

* 

* 

HZ 

Auto/Self Refresh 

H 

* 

* 

* 

L 

* 

HZ 

Standby 

H 

* 

* 

* 

H 

* 

HZ 


H = High level input (V| H ) 

L = Low level input (Vn_) . 

= V| H or V| L _ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

V,N 

Input Voltage 

-1.0 - 7.0 

V 

1 

V OUT 

Output Voltage 

O 

i 

o 

i 

V 

V DD 

Power Supply Voltage 

-1.0 - 7.0 

V 

t opr 

Operating Temperature 

0-70 

°c 

t strg 

Storage Temperature 

-55 - 150 

°c 

t solder 

Soldering Temperature • Time 

260 *10 

°C • sec 

p D 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 
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Static RAM 


TC51864PL/FL-85/10 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 


V| H 

Input High Voltage 

2.4 

- 

o 

+ 

Q 

O 

> 

V 

2 

V| L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


DC Characteristics fTa = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

taDO 

Operating Current (Average) 

CE, Address cycling: t RC = t RC min. 

85ns version 

- 

50 

70 

mA 

3,4 

100ns version 

- 

40 

60 

•ddsi 

Standby Current 

CE = V| H , RFSH = V| H 

- 

- 

1 

mA 


!dDS2 

Standby Current 

CE = V DD - 0.2V, RFSH = V DD - 0.2V 

- 

- 

100 

f*A 


Iddfi 

Self Refresh Current (Average) 

CE = V| H , RFSH = V, l 

- 

- 

1 

mA 


l DDF2 

Self Refresh Current (Average) 

CE = V DD - 0.2V, RFSH = 0.2V 

- 

50 

100 

pA 


1 l(L) 

Input Leakage Current 

0V < V| N < V DD , All other Inputs not under test = 0V 

- 

- 

±10 

pA 


'O(L) 

Output Leakage Current 

Output Disabled (CE = V !H or OE = V !H or R/W = V| L ) 

0V < Vout - V DD 

- 

- 

±10 

pA 


X 

O 

> 

Output High Level 
l OH = -1mA 

2.4 

- 

- 

V 


V OL 

Output Low Level 
l OL = 2.1mA 

- 

- 

0.4 

V 


Capacitance* (V DD = 5V, Ta = 25°C, f = 1 MHz) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 


Cn 

Input Capacitance (A0 - A15) 

- 

5 



C|2 

Input Capacitance (CE, CS, OE, R/W, RFSH) 

- 

7 

PF 


C IO 

Input/Output Capacitance 

- 

7 





‘This parameter is periodically sampled and is not 100% tested. 


PRELIMINARY 
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TC51864PL/FL-85/10 Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) (Notes: 5, 6, 7, 8,13) 


SYMBOL 

PARAMETER 

-85 

-10 

UNIT 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

l RC 

Random Read, Write Cycle Time 

135 

- 

160 

- 



l RMW 

Read Modify Write Cycle Time 

190 

- 

220 

- 



l CE 

CE Pulse Width 

85 

10,000 

100 

10,000 



*P 

CE Precharge Time 

40 

- 

50 

- 



l CEA 

CE Access Time 

- 

85 

- 

100 



'OEA 

OE Access Time 

- 

35 

- 

40 



'CLZ 

CE to Output in Low -Z 

20 

- 

20 

- 



l OLZ 

OE to Output in Low -Z 

0 

- 

0 

- 



'wLZ 

Output Active from End of Write 

0 

- 

0 

- 



l CHZ 

Chip Disable to Output in High-Z 

0 

25 

0 

30 


9 

'OHZ 

OE Disable to Output in High-Z 

0 

25 

0 

30 


9 

l WHZ 

Write Enable to Output in High-Z 

0 

25 

0 

30 


9 

'ODS 

OE Output Disable Setup Time 

0 

- 

0 

- 



l ODH 

OE Output Disable Hold Time 

10 

- 

10 

- 



'rcs 

Read Command Setup Time 

0 

- 

0 

- 



'rCH 

Read Command Hold Time 

0 

- 

0 

- 



l CSS 

Chip Select Setup Time 

0 

- 

0 

- 

ns 


*CSH 

Chip Select Hold Time 

20 

- 

20 

- 


t W p 

Write Pulse Width 

25 

- 

25 

- 



l WCH 

Write Command Hold Time 

40 

- 

40 

- 



'CWL 

Write Command to CE Lead Time 

25 

- 

25 

- 



l DSW 

Data Setup Time from R/W 

20 

- 

20 

- 


10 

*DSC 

Data Setup Time from CE 

20 

- 

20 

- 


10 

'dHW 

Data Hold Time from R/W 

0 

- 

0 

- 


10 

'DHC 

Data Hold Time from CE 

0 

- 

0 

- 


10 

l ASC 

Address Setup Time 

0 

- 

0 

- 


11 

'ahc 

Address Hold Time 

20 

- 

20 

- 


11 

l RHC 

RFSH Command Hold Time 

15 


15 

- 



'fc 

Auto Refresh Cycle Time 

135 

- 

160 

- 



l RFD 

RFSH Delay Time from CE 

40 

- 

50 

- 



*FAP 

RFSH Pulse Width (Auto Refresh) 

80 

8,000 

80 

8,000 


12 

t F p 

RFSH Precharge Time 

30 

- 

30 

- 


12 

l FAS 

RFSH Pulse Width (Self Refresh) 

8,000 

- 

8,000 

- 


12 

'FRS 

CE Delay Time from RFSH (Self Refresh) 

135 

- 

160 

- 


12 

'ref 

Refresh Period (256 cycles, AO - A7) 

- 

4 

- 

4 

ms 


'I 

Transition Time (Rise and Fall) 

3 

50 

3 

50 

ns 
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Static RAM 


TC51864PUFL-85/10 


Notes: 

1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device. 

2) All voltages are referenced to GND. 

3) l DD0 depends on the cycle time. 

4) Iddo depends on the output loading. Specified values are obtained with the outputs open. 

5) An initial pause of 100(is with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume t T = 5ns. 


7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 



8) Measured with a load equivalent to 1 TTL load and 10OpF. 


9) t CHZ , t 0 Hz> twHZ define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 


10) For write cycles, the input data is latched at the earlier of RAN or CE rising edge. Therefore, the input data must be valid 
during the setup time fosw or *dsc) and hold time (t DHW or t DHC ). 

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during t AS c and t AHC . 

12) The two refresh oper ations , auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V| H . 

Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FAS (min.) 


The timing parameter t FRS must be met for proper device operation under the following conditions: 

• a fter sel f refresh 

• if RFSH = “L” after power-up 

13) CE only refresh or auto refresh must begin within 15.6ps after self refreshing ends. 
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Static RAM 


TC51864PL/FL-85/10 



Read Modify Write Cycle 
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Static RAM 


TC51864PL/FL-85/10 


Auto Refresh 



1/01-1/08 V ° H _ 

Vol - 

Note : CS, OE, R/W, AO - A15 = V, H or V, L 


OPEN 


Self Refresh 



1/01-1/08 V ° H _ 

Vol - 

Note : CS, OE, R/W, AO ~ A15 = V, H or V, L 


OPEN 


CS Standby Mode 
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Notes 
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TOSHIBA 


TC511632FL/FTL-70/85/10 

PRELIMINARY 


SILICON GATE CMOS 


32,768 WORD x 16 BIT CMOS PSEUDO STATIC RAM 


Description 

The TC511632FL/FTL is a 512K bit high speed CMOS pseudo static RAM organized as 32,768 words by 16 bits. The 
TC511632FLVFTL utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high 
speed and low power storage. The TC511632FIVFTL operates from a single 5V power supply. Refreshing is supported by a 
refresh (RFSFi) input which enables two types of refreshing - auto refresh and self refresh. The TC511632FL/FTL features a static 
RAM-like interface with a write cycle in which the input data is written into the memory cell at the rising edge of WE thus simplifying 
the microprocessor interface. 

The TC511632FL/FTL is available in a 40-pin small outline plastic flat package and a 44-pin outline (40 actual pins) plastic thin 
small outline package (forward type). 

Features Pin Connection (Top View) 


• Organization: 32,768 words x 16 bits 

• Single 5V power supply 

• Fast access time 



TC511632FL/FTL 

-70 

-85 

-10 

t CEA CE Access Time 

70ns 

85ns 

100ns 

t 0E A OF Access Time 

30ns 

35ns 

40ns 

t RC Cycle Time 

115ns 

135ns 

160ns 

Power Dissipation 

440mW 

385mW 

330mW 

Self Refresh Current 

lOOpA 


• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 256 refresh cycles/4ms 

• Package 

- TC511632FL: SOP40-P-525 

- TC511632FTL: TSOP44-P-400B 


GND C 

1 

40 

3 Vnn 

GND C 

1 o 

44 


A9 C 

2 

39 

ptjWf 

A9 C 

2 

43 


A8 c 

3 

38 

3 LWE 

A8 C 

3 

42 

3 LWE 

A7 C 

4 

37 

a aio 

A7 L 

4 

41 

3 AIO 

A6 C 

5 

36 

3 A11 

A6 C 

5 

40 

3 All 

AS C 

6 

35 

3 A12 

A5 C 

6 

39 

3 A12 

A4 C 

7 

34 

3 A13 

A4 C 

7 

38 

3 A13 

A3 C 

8 

33 

3 A14 

A3 c 

8 

37 

3 A14 

A2 C 

9 

32 

3 UOE 

A2 C 

9 

36 

P yoi 

A1 C 

10 

31 

P U2E/RFSH 

A1 C 

10 

35 

P 10E/RFSH 

AO C 

11 

30 

PCE 


11 

34 


1/01 C 

12 

29 

31/016 


12 

33 


1/02 C 

13 

28 

3 1/015 

AO C 

13 

32 

3 CE 

1/03 C 

14 

27 

3 1/014 

/oi q 

14 

31 

3 1/016 

1/04 C 

15 

26 

3 1/013 

/ 02 C 

15 

30 

31/015 

1/05 C 

16 

25 

31/012 

/03 C 

16 

29 

31/014 

1/06 C 

17 

24 

3 1/011 

/ 04 q 

17 

28 

3 1/013 

1/07 C 

18 

23 

31/010 

/ 05 C 

18 

27 

31/012 

1/08 C 

19 

22 

3 1/09 

/06 C 

19 

26 

3 1/011 

GND q 

20 

21 

3 v D0 

/07 d 

20 

25 

3 1/010 





i 08 C 

21 


3 1/09 


FL 



GND C 

22 

23 

3 V DD 


FTl 


Pin Names 


AO ~ A14 

Address Inputs 

OWE 

Upper Byte Write Enable Input 

Da/e 

Lower Byte Write Enable Input 

uoe 

Upper Byte Output Enable Input 

LOE/RFSH 

Lower Byte Output Enable Input 
Refresh Input 

CE 

Chip Enable Input 

1/01 ~ 1/016 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 
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Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

UOE 

LOE/ 

RFSH 

UWE 

LWE 

A0-A14 

1/09-16 

1/01 - 8 

Standby 

H 

* 

* 

* 

* 

* 

HZ 

HZ 

Read (Word) 

L 

L 

L 

H 

H 

V* 

d out 

Dout 

Read (Upper Byte) 

L 

L 

H 

H 

H 

v* 

d out 

HZ 

Read (Lower Byte) 

L 

H 

L 

H 

H 

V* 

HZ 

d out 

Read (HZ) 

L 

H 

H 

H 

H 

V* 

HZ 

HZ 

Write (Word) 

L 

* 

* 

L 

L 

V* 

Din 

d in 

Write (Upper Byte) 

L 

* 

H 

L 

H 

V* 

Din 

* 

Write (Lower Byte) 

L 

H 

* 

H 

L 

V* 

* 

D| N 

Don’t Use 

L 

* 

L 

L 

H 

* 

_ 


Don’t Use 

L 

L 

* 

H 

L 


- 

- 

CE only Refresh 

Auto/Self Refresh 

~r_ 

H 

H 

H 

H_r 

H 

H 

V* 

HZ 

HZ 

HZ 

HZ 


H = High level input (V| H ) 

L = Low level input (ViJ 
* = V| H or V| L _ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

V| N 

Input Voltage 

-1.0 - 7.0 

V 

1 

V OUT 

Output Voltage 

-1.0 ~ 7.0 

V 

V DD 

Power Supply Voltage 

-1.0 ~ 7.0 

V 

t opr 

Operating Temperature 

0-70 

°c 

t strg 

Storage Temperature 

-55 - 150 

°c 

^SOLDER 

Soldering Temperature • Time 

260 *10 

°C • sec 

P D 

Power Dissipation 

600 

mW 

idUT 

Short Circuit Output Current 

50 

mA 
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Static RAM 


TC511632FL/FTL-70/85/10 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 


V| H 

Input High Voltage 

2.4 

- 

V DD + 1.0 

V 

2 

V,L 

Input Low Voltage 

-0.5 

- 

0.8 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

taDO 

Operating Current (Average) 

CE, Address cycling: t RC = t RC min. 

70ns version 

- 

60 

80 

mA 

3,4 

85ns version 

- 

50 

70 

100ns version 

- 

40 

60 

•ddsi 

Standby Current 

CE = V| H , All other pins = V !H or V| L 

- 

- 

1 

mA 


■dDS2 

Standby Current 

CE = V DD - 0.2V. All other pins = V DD - 0.2V or 0.2V 

- 

- 

100 

pA 


■ddfi 

Self Refresh Current (Average) 

CE = V| H , LOE/RFSH = V, L All other pins = V, H or V, L 

- 

- 

1 

mA 


( DDF2 

Self Refresh Current (Average) 

CE = V DD - 0.2V, LOE/RFSH = 0.2V, All other pins = V DD - 0.2V or 0.2V 

- 

50 

100 

pA 


’l(L) 

Input Leakage Current 

0V < V| N < V DD , All other inputs not under test = 0V 

- 

- 

±10 

pA 


'O(L) 

Output Leakage Current 

Output Disabled (CE = V, H or LOE/RFSH = V, H or LWE = V, L ) 

0V < V 0UT < V DD UOE = V| H OWE = V, L 

- 

- 

±10 

pA 


V OH 

Output High Level 
l 0H = -1mA 

2.4 

- 

- 

V 


V OL 

Output Low Level 

I 0 l = 2.1mA 

- 

- 

0.4 

V 


Capacitance* (V DD = 5V, Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 


C,i 

Input Capacitance (A0 ~ A14) 

- 

5 



C|2 

Input Capacitance (CE, LOE/RFSH, UOE, LWE, UWE) 

- 

7 

pF 


C,o 

Input/Output Capacitance 

- 

7 





’This parameter is periodically sampled and is not 100% tested. 
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TC511632FL/FTL-70/85/10 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) (Notes: 5, 6, 7,8,13) 


SYMBOL 

PARAMETER 

-70 

-85 

-10 

UNIT 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

*RC 

Random Read, Write Cycle Time 


- 

135 

- 

160 

- 

ns 


l RMW 

Read Modify Write Cycle Time 

HSU 

- 

190 

- 

220 

- 


l CE 

CE Pulse Width 

70 

10,000 

85 

10,000 

100 

10,000 


l P 

CE Precharge Time 

35 

- 

40 

- 

50 

- 



CE Access Time 

- 

70 

- 

85 

- 

100 


'OEA 

GE Access Time 

- 

30 

- 


- 

40 


l CLZ 

CE to Output in Low -Z 

20 

- 

20 

- 

20 

- 


feLZ 

G€ to Output in Low -Z 

0 


0 

- 

0 

- 


l WLZ 

Output Active from End of Write 

0 

- 

0 

- 

0 

- 


l CHZ 

Chip Disable to Output in High-Z 

0 

25 

0 

25 

0 

30 

9 

'OHZ 

OE Enable to Output in High-Z 

0 

25 

0 

25 

0 

30 

9 

'wHZ 

Write Enable to Output in High-Z 

0 

25 

0 

25 

0 

30 

9 

'osc 

OE Setup Time Referenced to CE 

10 

- 

10 

- 

10 

- 

9 

'LOHC 

LOE Hold Time Referenced to CE 

0 

'CE 

0 


0 

l CE 

9 

'uOHC 

DOE Hold Time Referenced to CE 

0 

- 

0 

- 

0 

- 

9 

l LWED 

From DOE Disable to LWE Enable 

0 

- 

0 

- 

0 

- 

9 

tuWED 

From LOE Disable to UWE Enable 

0 

- 

0 

- 

0 

- 

9 

*RCS 

Read Command Setup Time 

0 

- 

0 

- 

0 

- 


'rch 

Read Command Hold Time 

0 

- 

0 

- 


- 


t W p 

Write Pulse Width 

25 

- 

25 

- 

25 

- 


'wCH 

Write Command Hold Time 

40 

- 

40 

- 

40 

- 



Write Command to CE Lead Time 

25 

- 


- 

25 



l DSW 

Data Setup Time from RAW 

20 

- 

20 

- 

20 

- 

10 

'dsc 

Data Setup Time from CE 

20 

- 

20 

- 

20 

- 

10 

'DHW 

Data Hold Time from RAW 

0 

- 

0 

- 

0 

- 

10 

l DHC 

Data Hold Time from CE 

0 

- 

0 

- 

0 

- 

10 


Address Setup Time 

0 

- 

0 

-* 

0 

- 

11 


Address Hold Time 

20 

- 

20 

- 

20 

- 

11 


Auto Refresh Cycle Time 

115 

- 

135 

- 

160 

- 



RFSH Delay Time from CE 

35 

- 

40 

- 

50 

- 


■ ■ 

RFSH Pulse Width (Auto Refresh) 

80 

8,000 

80 

8,000 

80 

8,000 

12 

l FP 

RFSH Precharge Time 

30 

- 

30 

- 

30 

- 

12 

l FAS 

RFSH Pulse Width (Self Refresh) 

8,000 

- 

8,000 

- 

8,000 

- 

12 

l FRS 

CE Delay Time from RFSH (Self Refresh) 

115 

- 


- 

160 

- 

12 

'ref 

Refresh Period (256 cycles, AO ~ A7) 

- 

4 

- 

4 

- 

4 

ms 


'T 

Transition Time (Rise and Fall) 

3 

50 

3 

50 

3 

50 

ns 
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Static RAM 


TC511632F L/FTL-70/85/t 0 


Notes: 

1) Stress greater than those listed under "Maximum Ratings” may cause permanent damage to the device. 

2) All voltages are referenced to GND. 

3) I DD q depends on the cycle time. 

4) l DD0 depends on the output loading. Specified values are obtained with the outputs open. 

5) An initial pause of 100(os with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume t T = 5ns. 

7) Timing reference levels 

Input Levels : V| H = 2.6V 

V L = 0.6V 

Input Reference Levels : V| H = 2.4V 

V| L = 0.8V 

Output Reference Levels : V 0 h = 2.2V 

V 0L = 0.8V 

8) Measured with a load equivalent to 1 TTL load and 10OpF. 

9) tcHZ- toHZ' twHZ define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

10) For write cycles, the input data is latched at the earlier of WE or CE rising edge. Therefore, the input data must be valid 
during the setup time (t DS w or t DS c) and hold time (t DHW or t DHC ). 

11) All address inputs.are latched at the falling edge of CE. Therefore, all the address inputs must be valid during t ASC and t AHC . 


12) The two refresh oper ations , auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V| H . 

Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FAS (min.) 

The timing parameter t FRS must be met for proper device operation under the following conditions: 

• a fter sel f refresh 

• if RFSH = “L” after power-up 

13) CE only refresh or auto refresh must begin within 15.6pis after self refreshing ends. 


2.6 V ——v, 

INPUT X 

-2.4V 

-08V_ 


n 

i 

OUTPUT 

u{ 

-2.2V 

-0.8V 

INPUT REFEREN 

ICE 

OUTPUT REFERENCE 


LEVEL LEVEL 
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TC511632FUFTL-70/85/10 











TC511632FL/FTL-70/85/10 Static RAM 

Upper Byte Write Cycle 2 (OE Clocked) 



D 0U t = OPEN 
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Notes 
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TOSHIBA 


TC518128AP/ASP/AF/AFW-80/10/12 

TC518128APL/ASPL/AFL/AFWL-80/10/12 

TC518128AFTL80/10/12 


SILICON GATE CMOS 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


Description 

The TC518128A is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128A utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacit y, high speed and low power storage. The 
TC518128A operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC518128A features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of R/W thus simplifying the microprocessor interface. 

The TC518128A is pin-compatible with the 1M bit CMOS static RAM JEDEC standard and is available in a 32-pin, 0.6 inch and 
0.3 inch width plastic DIP, a small outline plastic fiat package, and a 32-pin thin small outline plastic package (forward type). 

Features Pin Connection (Top View) 


• Organization: 131,072 words x 8 bits 

• Single 5V power supply 

• Fast access time 



TC518128A Family 

-80 

-10 

-12 

t C EA CE Access Time 

80ns 

100ns 

120ns 

toEA^E Access Time 

35ns 

40ns 

50ns 

t RC Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

1 mA/200nA (L version) 


RFSH C 

1 

32 


A165 

2 

31 

3 aT§ 

A14C 

3 

30 

3 CE2 

A12C 

4 

29 

3 R/W 

A7C 

S 

28 

3 A13 

A6C 

6 

27 

3 A8 

A5C 

7 

26 

3 A9 

A4C 

8 

25 

3 All 

A3 C 

9 

24 

ace 

A2C 

10 

23 

3 Alp 

AlC 

11 

22 

3 CE1 

AQC 

12 

21 

3 1/08 

l/OI C 

13 

20 

3 1/07 

1/02 C 

14 

19 

3 1/06 

1/03 C 

IS 

18 

3 1/05 

GNDC 

16 

17 

3 1/04 


32 

i 

17 

TC518128AFTl( Forward) 



• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 512 refresh cycles/8ms 

• Auto refresh power down feature 

• Pin compatible: 1M SRAM (JEDEC) 

• Package 

DIP32-P-600 
SOP32-P-450 
DIP32-P-300 
SOP32-P-525 
TSOP32-P-0820 


- TC518128AP/APL 

- TC518128AF/AFL 

- TC518128ASP/ASPL 

- TC518128AFW/AFWL 

- TC518128AFTL 


TC518128APL / AFL / AS PL / AFWL 


Pin Names 


AO ~ A16 

Address Inputs 

R/W 

Read/Write Control Input 

OE 

Output Enable Input 

RFSH 

Refresh Input 

CET, CE2 

Chip Enable Inputs 

1/01 ~ 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 


(TSOP) 


PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PIN NAME 

An 

Ag 

A 8 

A-13 

R/W 

CE2 

A 15 

V DD 

RFSH 

A 16 

a 14 

A 12 

A 7 

A 6 

A 5 

a 4 

PIN NO. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

PIN NAME 

A 3 

a 2 

Ai 

A o 

1/01 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CET 

A-io 

OE 
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TC518128AP/ASP/AF/AFW-80/10/12 

TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12 


Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE1 

CE2 

0E 


HU 

A0~ A16 

1/01 ~ 8 

Read 

mm 

H 

L 


■ 

V* 

OUT 

Write 

■9 

H 

* 

■■ 


V* 

IN 

CE only Refresh 

■9 

H 

H 

H 


V* 

HZ 

Auto/Self Refresh 

H 




Kf 

* 

HZ 

Auto/Self Refresh 

* 




mm 

* 

HZ 

Standby 

H 



■ 

H 

* 

HZ 

Standby 

* 

mm 


■ 1 

H 

* 

HZ 


H = High level input (V| H ) 

L = Low level input (VnJ 

= V| H or V| L _ _ 

V* = At the falling edge of CE1 (CE2 = H) or the rising edge of CE2 (CE1 = L), all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

V|N 

Input Voltage 

-1.0-7.0 

V 

1 

V OUT 

Output Voltage 

-1.0-7.0 

V 

V DD 

Power Supply Voltage 

o 

I-L 

i 

o 

V 


Operating Temperature 

0~ 70 

°c 


Storage Temperature 

-55 ~ 150 

°c 

t solder 

Soldering Temperature • Time 

260 • 10 

°C»sec 

Pd 

Power Dissipation 

600 

mW 

■out 

Short Circuit Output Current 

50 

mA 
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TC518128AP/ASP/AF/AFW-80/10/12 
Static RAM TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V| H 

Input High Voltage 

2.4 


Vpo +1.0 

V 

V| L 

Input Low Voltage 

-1.0 


0.8 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 


Operating Current (Average) 

CE1, CE2, Address cycling: t RC = t R c min. 

80ns version 

- 

50 

70 



■ddo 

100ns version 

- 

40 

60 

mA 

3,4 


120ns version 

- 

35 

50 



bDSI 

Standby Current 

Normal version 

- 

- 

2 

mA 


CE1 = V| H or CE2 = V, L RFSH = V, H 

L version 

- 

- 

1 



Standby Current 

CET = V DD - 0.2V or CE2 = 0.2V, 

RFSH = V DD - 0.2V 

Normal version 

- 

- 

1 

mA 



L version 

- 

100 

200 

pA 



Self Refresh Current (Average) 

CET = V| H or CE2 = V| L , 

RFSH = V, L 

Normal version 

- 

- 

2 

mA 


■ddfi 

L version 

- 

- 

1 



Self Refresh Current (Average) 

Normal version 

- 

- 

1 

mA 


! DDF2 

CE1 = V DD - 0.2V or CE2 = 0.2V, 

RFSH = 0.2V 

L version 

- 

100 

200 

pA 


■dDF3 

Auto Refresh Current (Average) 

RFSH cycling: t FC = t FC min 

- 

- 

2 

mA 



CE only Refresh Current (Average) 

CET, CE2, Address cycling: t RC = t RC min. 

80ns version 

- 

50 

70 



! DDF4 

100ns version 

- 

40 

60 

mA 

3 


120ns version 

- 

35 

50 



■l(L) 

Input Leakage Current 

0V < V| N < V DD , All other Inputs not under test = 0V 

- 


±10 

pA 


>0(L) 

Output Leakage Current 

Output Disabled (CET = V| H or CE2 = V| L or OE = V iH or R/W = V| L ), 

0V < Vqut ^ V D d 

- 

- 

±10 

pA 


I 

o 

> 

Output High Level 
l OH = -5mA 

2.4 

- 

- 

V 


V OL 

Output Low Level 
l OL = 4.2mA 

- 

_ 

0.4 

V 



Note: For l D DS1 and l DDF i with CE1 = V| H (CE2 = V||_), the specified limits are guaranteed under the condition CE2 = V| R or CE2 = V !L 

(CE1 =V IH or CET = V|[J._ 

For !dds 2 and Iddf 2 with C E1 > V DD - 0.2V (CE2 < 0.2V), the specified limits are guaranteed under the condition CE2 > V DD - 0.2V or CE2 < 0.2V 
(CET > V DD - 0.2V or CE1 < 0.2V). 


Capacitance* (V DD = 5V, Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

C M 

Input Capacitance (A0 - A16) 

- 

5 

PF 

C|2 

Input Capacitance (CE1, CE2, (5E, R/W, RFSH) 

- 

7 

C IO 

Input/Output Capacitance 

- 

7 


‘This parameter is periodically sampled and is not 100% tested. 
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TC518128AP/ASP/AF/AFW-80/10/12 

TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12 Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) (Notes: 5, 6, 7, 8) 


SYMBOL 

PARAMETER 

-80 

-10 

-12 

UNIT 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 



*RC 

Random Read, Write Cycle Time 

130 


— 

- 

190 

- 



*RMW 

Read Modify Write Cycle Time 

195 

- 


- 

280 

- 




CE Pulse Width 

80 

10,000 

100 

10,000 

120 

10,000 


13 

tp 

CE Precharge Time 

40 

- 


- 

60 

- 



tCEA 

CE Access Time 

- 

80 

- 


- 

120 



l OEA 

OE Access Time 

- 

35 

- 

40 

- 

50 



l CLZ 

CE to Output in Low -Z 

30 

- 


- 

30 

- 



tOLZ 

OE to Output in Low -Z 

0 

“ 

0 

- 

0 

- 



*WLZ 

Output Active from End of Write 

0 


0 

- 

0 

- 



tcHZ 

Chip Disable to Output in High-Z 

0 

25 

0 


0 

35 


9 

l OHZ 

OE Disable to Output in High-Z 

0 

25 

0 

30 

0 

35 


9 

*WHZ 

Write Enable to Output in High-Z 

0 

25 

0 

30 

0 

35 


9 

tODS 

OE Output Disable Setup Time 

0 

- 

0 

- 

0 

- 



l ODH 

OE Output Disable Hold Time 

10 

- 

10 

- 

10 

- 



tRCS 

Read Command Setup Time 

0 

- 

0 

- 

0 

- 




Read Command Hold Time 

0 

- 

0 

- 

o 

- 

ns 


t W p 

Write Pulse Width 

60 

- 

70 

- 

85 

- 


l WCH 

Write Command Hold Time 

60 

10,000 

70 

10,000 

85 

10,000 




Write Command to CE Lead Time 

60 

10,000 

70 

10,000 

85 

10,000 



*dsw 

Data Setup Time from RAW 

30 

- 

35 

- 

45 

- 


10 




- 


- 

45 

- 


10 

l DHW 

Data Hold Time from RAW 

0 

- 

0 

- 

0 

- 


10 

l DHC 

Data Hold Time from CE 

0 

- 

0 

- 

0 

- 


10 

Use 

Address Setup Time 

0 

- 

0 

- 

0 

- 


11 

Uhc 

Address Hold Time 

20 

- 

25 

- 

30 

- 


11 



15 

- 

15 

- 

15 

- 



l FC 

Auto Refresh Cycle Time 

130 


160 

- 

190 

- 



*RFD 

RFSH Delay Time from CE 

40 

- 

mm 

- 

60 

- 




RFSH Pulse Width (Auto Refresh) 




8,000 

30 

8,000 


12 

t F p 

RFSH Precharge Time 

30 

- 

30 

- 

30 

- 


12 



8,000 

- 

8,000 

- 

8,000 

- 


12 

l FRS 

CE Delay Time from RFSH (Self Refresh) 

160 



- 

225 



12 

*REF 

Refresh Period (512 cycles, AO ~ A8) 

- 

8 

- 

8 

- 

8 



tj 

Transition Time (Rise and Fail) 

3 


3 

50 

3 

50 

ns 


l CES 

CE2 Low Setup Time 

5 

- 

5 

- 

5 

- 

ns 

14 

l CEH 

CE2 Low Hold Time 

5 

- 

5 

- 

5 

_ 

- 

ns 

14 
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TC518128AP/ASP/AF/AFW-80/10/12 
Static RAM TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12 


Notes: 

1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device. 

2) All voltages are referenced to GND. 

3) Iqdo ancl Iddf 4 depend on the cycle time. 

4) l DD0 depends on the output loading. Specified values are obtained with the outputs open. 

5) An initial pause of 100(is with high CE1 or low CE2 is required after power-up before proper device operation is achieved. 


6) AC measurements assume t T = 5ns. 


7) Timing reference levels , 

Input Levels : V| H = 2.6V INPUT 2 ' 6V V 

V| L = 0.6V 0.6V———' 

i 

H 2.4V 

HQ8V_ 

1 

t . 

Input Reference Levels : V| H = 2.4V mi itdi it ‘ 

\/„ - n P\/ OUTPUT 

P 

-2.2V 
-0 8V 

Output Reference Levels : V 0H = 2.2V INPUT REFEREN 

V 0L = 0.8V LEVEL 

ICE 

OUTPUT REFERENCE 
LEVEL 


8) Measured with a load equivalent to 2 TTL loads and lOOpF. 


9) tcHz> *OHZ’ V/hz define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

10) For write cycles, the input data is latched at the earlier of RAN or CE1 rising edge (CE2 falling edge). Therefore, the 
input data must be valid during the setup time (t DSW or t DSC ) and hold time (t DHW or t DHC ). 

11) All address inputs are latched at the falling edge of CE1 (rising edge of CE2). Therefore, all the address inputs must be 
valid during t AS c ar| d t AF ic- 


12) The t wo refresh operations, auto refresh and seif refresh, are defined by the RFSH pulse width under the condition 
CE1 = V| H or CE2 = V L . 

Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FAS (min.) 

The timing parameter t FRS must be met for proper device operation under the following conditions: 

• a fter sel f refresh 

• if RFSH = “L” after power-up 

13) The timings, tQ E (min.) and t CE (max.) must be met for proper device operation. 



14) The timings, t^g (min.) and t CEH (min.) must be met when using CE1 and CE2 as shown below. 

T_ 


err 


v 1H _- 

V,l- 


err 


v w _ 

V IL - 


V|H_ 
CE2 v IL 




CE2 


V,H_ 

V, L - 




ktM 
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TC518128AP/ASP/AF/AFW-80/10/12 

TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12 Static RAM 




















TC518128AP/ASP/AF/AFW-80/10/12 
Static RAM TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12 
















TC518128AP/ASP/AF/AFW-80/10/12 

TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12 Static RANI 
Read Modify Write Cycle 



CE Only Refresh 



Note : A9 ~ A16 = V| H or V| L H or L 


Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V| H (or V^). 
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TC518128AP/ASP/AF/AFW-80/10/12 
Static RAM TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12 








Static RAM 


Notes 
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TOSHIBA 


TC518128APL/AFL/AFWL-80LV/10LV/12LV 
TC518128AFTL-80LV/10LV/12LV _ 

SILICON GATE CMOS 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


Description 

The TC518128A-LV is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128A-LV 
utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed an d low p ower 
storage. The TC518128A-LV operates from a single power supply of 3.135 ~ 5.5V. Refreshing is supported by a refresh (RFSH) input 
which enables two types of refreshing - auto refresh and self refresh. The TC518128A-LV features a static RAM-like interface with a 
write cycle in which the input data is written into the memory cell at the rising edge of RA/V thus simplifying the microprocessor 
interface. 

The TC518128A is pin-compatible with the 1M bit CMOS static RAM JEDEC standard and is available in a 32-pin, 0.6 inch width 
plastic DIP, a small outline plastic flat package, and a 32-pin thin small outline plastic package (forward type). 


Features 


Pin Connection {Top View) 


• Organization: 131,072 words x 8 bits 

• Low voltage operation: 3.135V ~ 5.5V 

• Data retention supply voltage: 3.0V ~ 5.5V 

• Fast access time 



TC518128A-LV Family 

-80 

-10 

-12 



100ns 

120ns 

t 0EA OE Access Time 

35ns 

40ns 

50ns 

t RC Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

5.5V 

200pA 

3.0V 

lOOpA 


RFSH C 

1 

A16H 

2 

A14C 

3 

A12C 

4 

A7C 

5 

ASC 

6 

A5C 

7 

A4C 

8 

A3 C 

9 

A2C 

10 

A1C 

11 

A0C 

12 

l/OI c 

13 

1/02 C 

14 

1/03 C 

15 

GNDC 

16 


32 

^ v oo 

31 

3 A15 

30 

3 CE2 

29 

13 R/W 

28 

3 A13 

27 

3 A8 

26 

3 A9 

25 

3 Ail 

24 

3 OE 

23 

3 ALO 

22 

3 CE1 

21 

3 1/08 

20 

3 1/07 

19 

3 1/06 

18 

3 1/05 

17 

3 1/04 


TCS18128APL / AFt / AFWL 


32 
1 

17 

TC518128AFTL( Forward) 



• Auto refresh is supported by an internal refresh address Pin Names 

counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 512 refresh cycles/8ms 

• Auto refresh power down feature 

• Pin compatible: 1M SRAM (JEDEC) 

• Package 

- TC518128APL: DIP32-P-600 

- TC518128AFL: SOP32-P-450 

- TC518128AFWL: SOP32-P-525 

- TC518128AFTL: TSOP32-P-0820 


AO-A16 

Address Inputs 

RAN 

Read/Write Control Input 

OE 

Output Enable Input 

RFSH 

Refresh Input 

CET, CE2 

Chip Enable Inputs 

1/01 - 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 


(TSOP) 


PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PIN NAME 


El 

mm 

ESSI 

RAN 

CE2 


o 

D 

> 

RFSH 

A-16 



mm 

E9 

El 

wm 

PIN NO. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

PIN NAME 

■a 

1291 

wm 

Aq 

1/01 

1/02 

1/03 

GND 

1/04 



1/07 

1/08 

CE1 

^^9 

OE 
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TC518128APL/AFL/AFWL/AFTL-80LV/1OLV/12LV Static RAM 


Block Diagram 


V D0 GND 

l l 


r\ COLUMN 
A16-9 8; ADDRESS 
W BUFFER (8) 




rA ROW 


A8-0 


iy 


ADDRESS 
BUFFER (9) II 


REFRESH 
COUNTER( 9) 


COLUMN 

DECODER 


SENSE AMP. 
I/O GATE 


CETo-> 

CE2 C «- 


CLOCK 

GENERATOR 


512 


256x8 


w 


MEMORY 

ARRAY 

512x256x8 


3 ^ 
a. oo 
2 

— 00 
Ui 

< 

H- u. 
< = 
Q m 


3 

a. ^ 
k oo 
3 

Ooc 

UJ 

< 


U/22 




IF5h°- 

(5f o- 


r 


REFRESH 


REFRESH 

CONTROLLER 


TIMER 


R/W o- 


:=£> 

-O 


/oi 

i 

1/08 


Operating Mode 


PIN 

MODE 

CE1 

CE2 

OE 

R/W 

RFSH 

AO - A16 

1/01 - 8 

Read 

MM 

H 

L 

mm 


V* 

OUT 

Write 

mm 

H 

* 

H 


V* 

IN 

CE only Refresh 

■9 

H 

H 

H 

1 

V* 

HZ 

Auto/Self Refresh 

H 

Urn' 

■ . | 

* 

m 

* 

HZ 

Auto/Self Refresh 

* 

■9 


* 

mm 

* 

HZ 

Standby 

H 

* 


* 


* 

HZ 

Standby 


L 

* 


H 

* 

HZ 


H = High level input (V| H ) 

L = Low level input (V||J 

= V| H or V, L _ _ 

V* = At the falling edge of CE1 (CE2 = H) or the rising edge of CE2 (CE1 = L), all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

V|N 

Input Voltage 

-1.0 -7.0 

V 

1 

V OUT 

Output Voltage 

-1.0 -7.0 

V 

V DD 

Power Supply Voltage 

-1.0-7.0 

V 

MBSM 

Operating Temperature 

0-70 

°c 


Storage Temperature 

-55 - 150 

°c 


Soldering Temperature • Time 

260 • 10 

°C • sec 

p D 

Power Dissipation 

600 

mW 

buT 

Short Circuit Output Current 

50 

mA 
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Static RAM TC518128APL/AFL/AFWL/AFTL-80LV/1OLV/12LV 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MiN. 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V| H 

Input High Voltage 

2.4 

- 

V DD +1.0 

V 

V| L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

•ddo 

Operating Current (Average) 

CE1, CE2, Address cycling: t RC = t RC min. 

80ns version 

- 

50 

70 

mA 

3,4 

100ns version 

- 

40 

60 

120ns version 

- 

35 

50 

•ddsi 

Standby Current 

CET = V| H or CE2 = V| L RF§H = V, H 

- 

- 

1 

mA 


*DDS2 

Standby Current 

CET = V DD - 0.2V or CE2 = 0.2V, 

RFSH = Vq D - 0.2V 

- 

100 

200 

pA 


•ddfi 

Self Refresh Current (Average) 

CET = V, H or CE2 = V, L , 

RFSH = V, L 

- 

- 

1 

mA 


>DDF2 

Self Refresh Current (Average) 

CE1 = V DD - 0.2V or CE2 = 0.2V, 

RFSH = 0.2V 

- 

100 

200 

pA 


bDF3 

Auto Refresh Current (Average) 

RFSH cycling: t FC = t F c min 

- 

- 

2 

mA 


•DDF4 

CE only Refresh Current (Average) 

CE1, CE2, Address cycling: t RC = t RC min. 

80ns version 

- 

50 

70 

mA 

3 

100ns version 

- 

40 

60 

120ns version 

- 

35 

50 

>I(L) 

Input Leakage Current 

0V < Vin < V DD , All other Inputs not under test = 0V 

- 

- 

±10 

MA 


'O(L) 

Output Leakage Current 

Output Disabled (CE1 = V !H or CE2 = V !L or OE = V !H or R/W = V| L ), 

0V < Vqut - Vqq 

- 

- 

±10 

pA 


X 

o 

> 

Output High Level 
l OH = -5mA 

2.4 

- 

- 

V 


V OL 

Output Low Level 

Iql = 4.2mA 

- 

- 

0.4 

V 



Note: For l D DS i an d l DDF i with CE1 = V| H (CE2 = V||J, the specified limits are guaranteed under the condition CE2 = V| H or CE2 = V| L 

(CE1 =V| H or CE1 = V||J._ 

For l D DS2 and Iddf 2 with C E1 2 V DD - 0.2V (CE2 < 0.2V), the specified limits are guaranteed under the condition CE2 > V DD - 0.2V or CE2 < 0.2V 
(CE1 2 V 0D - 0.2V or CE1 < 0.2V). 


Capacitance* (V DD = 5V, Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Cn 

Input Capacitance (A0 - A16) 

- 

5 

PF 

C|2 

Input Capacitance (CE1, CE2, OE, R/W, RFSH) 

- 

7 

C IO 

Input/Output Capacitance 

- 

7 


*This parameter is periodically sampled and is not 100% tested. 
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TC518128APL/AFL/AFWL/AFTL-80LV/1OLV/12LV Static RAM 


MIN. | MAX. 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) (Notes: 5, 6, 7, 8) 


-80 -10 

PARAMETER --- 

MIN. MAX. MIN. MAX. 


Random Read, Write Cycle Time 130 | - | 160 


Read Modify Write Cycle Time 


CE Pulse Width 


CE Precharge Time 


CE Access Time 


OE Access Time 


CE to Output in Low -Z 


OE to Output in Low -Z 


Output Active from End of Write 



l CHZ 

Chip Disable to Output in High-Z 

0 

25 

0 

30 

0 

35 

*OHZ 

OE Disable to Output in High-Z 

0 

25 

0 

30 

0 

35 

*WHZ 

Write Enable to Output in High-Z 

0 

25 

0 

30 

0 

35 


(5E Output Disable Setup Time 


OE Output Disable Hold Time 


Read Command Setup Time 


Read Command Hold Time 


Write Pulse Width 


Write Command Hold Time 


Write Command to CE Lead Time 


Data Setup Time from R/W 


Data Setup Time from CE 


Data Hold Time from R/W 


Data Hold Time from CE 


Address Setup Time 


Address Hold Time 


RFSH Command Hold Time 


Auto Refresh Cycle Time 


RFSH Delay Time from CE 


RFSH Pulse Width (Auto Refresh) 


RFSH Precharge Time 


RFSH Pulse Width (Self Refresh) 


CE Delay Time from RFSH (Self Refresh) 


Refresh Period (512 cycles, AO ~ A8) 


Transition Time (Rise and Fall) 


CE2 Low Setup Time 


CE2 Low Hold Time 
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Static RAM TC518128APL/AFL/AFWUAFTL-80LV/1OLV/12LV 


3.3V Operation 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

3.135 

3.3 

3.465 

V 

2 

V, H 

Input High Voltage 

V DD - 0.2V 

- 

V DD + 1.0V 

V 

V, L 

Input Low Voltage 

-0.5 

- 

0.2 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 3.3V±5%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

■ddo 

Operating Current (Average) 

CE1, CE2, Address cycling: t RC = t RC min. 

- 

15 

20 

mA 

3,4 

■dDS2 

Standby Current 

- 

50 

100 

pA 


•dDF2 

Self Refresh Current (Average) 

- 

50 

100 

PA 


( DDF3 

Auto Refresh Current (Average) 

RFSH cycling: t FC = t FC min 

- 

- 

2 

mA 


•dDF4 

CE only Refresh Current (Average) 

CE1, CE2, Address cycling: t RC = t RC min. 

- 

15 

20 

mA 

3 

>I(L) 

Input Leakage Current 

0V < V !N < Vqq, All other Inputs not under test = 0V 

- 

- 

+10 

pA 


'O(L) 

Output Leakage Current 

Output Disable, 0V < Vqut - v dd 

- 

- 

±10 

pA 


V 0 H 

Output High Level 

l 0H = -1mA 

2.4 

- 

- 

V 


Ioh = -100pA 

V DD - 0.2V 

- 

- 

V 0 L 

Output Low Level 

Iql = 2.1mA 

- 

- 

0.4 

V 


Iql = 100}iA 

- 

- 

0.2 
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TC518128APUAFL/AFWL/AFTL-80LV/1OLV/12LV Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 3.3V±5%) (Notes: 5,6,8) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

NOTES 

l RC 

Random Read, Write Cycle Time 

300 

- 



*RMW 

Read Modify Write Cycle Time 

405 

- 



l CE 

CE Pulse Width 

200 

10,000 


13 

l P 

CE Precharge Time 

90 

- 



l CEA 

CE Access Time 

- 

200 



k)EA 

OE Access Time 

- 

80 



f CLZ 

CE to Output in Low -Z 

40 

- 



toLZ 

OE to Output in Low -Z 

5 

- 



*WLZ 

Output Active from End of Write 

5 

- 



l CHZ 

Chip Disable to Output in High-Z 

0 

50 


9 

tOHZ 

OE Disable to Output in High-Z 

0 

50 


9 

l WHZ 

Write Enable to Output in High-Z 

0 

50 


9 

*ODS 

C5E Output Disable Setup Time 

0 

- 



tODH 

(5E Output Disable Hold Time 

10 

- 



l RCS 

Read Command Setup Time 

0 

- 



l RCH 

Read Command Hold Time 

0 

- 

ns 


t W p 

Write Pulse Width 

100 

- 


twCH 

Write Command Hold Time 

100 

10,000 



*CWL 

Write Command to CE Lead Time 

100 

10,000 



l DSW 

Data Setup Time from R/W 

50 

- 


10 

l DSC 

Data Setup Time from CE 

50 

- 


10 

l DHW 

Data Hold Time from R/W 

0 

- 


10 

*DHC 

Data Hold Time from CE 

0 

- 


10 

*ASC 

Address Setup Time 

0 

- 


11 

l AHC 

Address Hold Time 

35 

- 


11 

*RHC 

RFSH Command Hold Time 

15 

- 



l FC 

Auto Refresh Cycle Time 

300 

- 



l RFD 

RFSH Delay Time from CE 

90 

- 



l FAP 

RFSH Pulse Width (Auto Refresh) 

50 

8,000 


12 

l FP 

RFSH Precharge Time 

50 

- 


12 

l FAS 

RFSH Pulse Width (Self Refresh) 

8,000 

- 


12 

l FRS 

CE Delay Time from RFSH (Self Refresh) 

300 

- 


12 

l REF 

Refresh Period (512 cycles, AO ~ A8) 

- 

8 

ms 


t T 

Transition Time (Rise and Fall) 

3 

50 



tcES 

CE2 Low Setup Time 

10 

- 

ns 

14 

l CEH 

CE2 Low Hold Time 

10 

_1 


14 


Timing Reference Levels: 

Input Reference Levels: 1.5V/1.5V 
Output Reference Levels: 1.5V/1,5V 
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Static RAM TC518128APL/AFL/AFWL/AFTL-80LV/1OLV/12LV 


Notes: 

1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device. 

2) All voltages are referenced to GND. 

3) Iddo ancl Iddf 4 depend on the cycle time. 

4) l DD0 depends on the output loading. Specified values are obtained with the outputs open. 

5) An initial pause of 10Ous with high CE1 or low CE2 is required after power-up before proper device operation is achieved. 

6) AC measurements assume t T = 5ns. 

7) Timing reference levels 

Input Levels : V (H = 2.6V 

V| L = 0.6V 

Input Reference Levels : V| H = 2.4V 

V| L = 0.8V 


Output Reference Levels : V 0 h = 2.2V 

V 0L = 0.8V 

8) Measured with a load equivalent to 2 TTL loads and 10OpF. 

9 ) tcHZ> toHZ' twHZ define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

10) For write cycles, the input data is latched at the earlier of R/W or CE1 rising edge (CE2 falling edge). Therefore, the input 
data must be valid during the setup time (t DSW or t DS c) and hold time (t DHW or t DHC ). 

11) All address inputs are latched at the falling edge of CE1 (rising edge of CE2). Therefore, all the address inputs must be valid 
during t ASC and t AHC . 


12 ) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE1 = V| H or CE2 = V, L . 

Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FAS (min.) 


2.6 V- \ 

INPUT X 

-2.4V 

-Q-8V_ 


1 

L ■ 

OUTPUT 

ZD\ 

r 2.2V 
(-0 8V 

INPUT REFEREN 

ICE 

OUTPUT REFERENCE 


LEVEL LEVEL 


The timing parameter t FRS must be met for proper device operation under the following conditions: 

• a fter sel f refresh 

• if RFSH = “L” after power-up 

13) The timings, t^E (min.) and t CE (max.) must be met for proper device operation. 



14) The timings, tc ES (min.) and t CEH (min.) must be met when using CE1 and CE2 as shown below. 


1 


V| H _ 


L- 

_ v,„ _- 

m V 1L - 

V|H_-\ 

CH2 Vlt - 3 

—a 

\ 

m v IL - _ 




c— 


V|H_ 
CE2 v,. - 


J 

r - 

<*■ 

- <a> 


- kiH 
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TC518128APL/AFL/AFWL/AFTL-80LV/1OLV/12LV Static RAM 


Data Retention Characteristics (Ta = 0 ~ 70°C) 



































Static RAM TC518128APL/AFL/AFWL/AFTL-80LV/1OLV/12LV 
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TC518128APL/AFL/AFWL/AFTL-80LV/1OLV/12LV Static RAM 




Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V [H (or V [L ). 


D-52 


TOSHIBA AMERICA ELECTRONIC COMPONENTS. INC. 












Static RAM TC518128APL/AFL/AFWL/AFTL-80LV/1OLV/12LV 














TC518128APL/AFL/AFWUAFTL-80LV/1OLV/12LV Static RAM 


Auto Refresh 

m 

V IH - 

v IL - - 

CE2 

V,H_ - 

V,L- 

or 


m 

< < 

F X 

1 1 

CE2 

1 1 

X zi 

> > 

RF5R 

V IH _ - 

V 1L _ 

CO 

O 

7 

o 

V OH_ 

VOL- 

Note : OE, R/W, AO ~ A16 = V, H or V, 

Self Refresh 




1 / 01 - 1/08 


Note : OE, R/W, AO ~ A16 = V, H or V, L 
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Static RAM TC518128APL/AFL/AFWL/AFTL-80LV/1OLV/12LV 


Innp? Vnn Characteristics 



InrtP? Temp. Characteristics 
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TC518128APUAFUAFWUAFTL-80LV/1OLV/12LV Static RAM 


Battery Backup Application Example 


2SA1015 



*1: Ceramic condenser 
*2: Tantalum condenser 

(A large bypass condenser is preferable to absorb noise when the power supply is switched.) 

This circuit does not have memory protection. Therefore, rapid turnoff of the power supply must be avoided. Enter the Self 
Refresh mode before changing to the battery backup power supply. 
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TOSHIBA 


TC518128BPL/BSPL/BFL/BFWL/BFTL-70/80/10 
TC518128BPL/BSPL/BFL/BFWL/BFIL-70L/80L/ 10L 

SILICON GATE CMOS " ~" —————— “ 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


Description 

The TC518128B is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128B utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacit y, high speed and low power storage. The 
TC518128B operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC518128B features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of R/W thus simplifying the microprocessor interface. 

The TC518128B is pin-compatible with the 1M bit CMOS static RAM JEDEC standard and is available in a 32-pin, 0.6 inch and 
0.3 inch width plastic DIP, a small outline plastic flat package, and a 32-pin thin small outline plastic package (forward type). 

Features Pin Connection (Top View) 


• Organization: 131,072 words x 8 bits 

• Single 5V power supply 

• Fast access time 



TC518128B Family 

-70 

-80 

-10 




100ns 

toEA^ Access Time 

25ns 



t RC Cycle Time 

115ns 

130ns 

160ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

200|iA (L version) 

50pA (LL version) 


RFSHC 

1 

32 


A16C 

2 

31 

3 A15 

A14C 

3 

30 

3CE2 

A12 c 

4 

29 

3 R/W 

A7C 

5 

28 

P A13 

A6C 

6 

27 

3 A8 

A5 C 

7 

26 

3 A9 

A4 C 

8 

25 

3 A1 1 

A3 C 

9 

24 

3 OE 

A2 E 

10 

23 

P AJP 

AlC 

11 

22 

3 CE1 

A0 E 

12 

21 

P 1/08 

l/OI C 

13 

20 

3 1/07 

1/02 c 

14 

19 

3 1/06 

1/03 C 

15 

18 

3 1/05 

GNDC 

16 

17 

3.1/04 


32 
J 

17 

TCS18128BFTL( Forward) 



• Auto refresh is supported by an internal refresh address 
counter 


• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 512 refresh cycles/8ms 

• Auto refresh power down feature 

• Pin compatible: 1M SRAM (JEDEC) 


• Package 

- TC518128BPL 

- TC518128BFL 

- TC518128BSPL 

- TC518128BFWL 

- TC518128BFTL 


DIP32-P-600 

SOP32-P-450 

DIP32-P-300 

SOP32-P-525 

TSOP32-P-0820 


TC518128BPL/BFL/BSPL/BFWL 


Pin Names 


AO ~ A16 

Address Inputs 

R/W 

ReadWrite Control Input 

OE 

Output Enable Input 

RFSH 

Refresh Input 

CET, CE2 

Chip Enable Inputs 

1/01 - 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 


(TSOP) 


PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PIN NAME 

A 11 

A 9 

A 8 

A 13 


CE2 

A 15 

V D d 

RFSH 

mol 

A 14 

mm 

A 7 

A 6 

A 5 

A 4 

PIN NO. 

I 7 


19 

20 

21 

22 

23 

24 

25 






31 

32 

PIN NAME 

A 3 

A 2 

A 1 

A o 

1/01 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CE1 

A 10 
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TC518128BPL/BSPL/BFL/BFWL/BFTL-70/80/10 

TC518128BPL/BSPL/BFL/BFWL/BFTL-70L/80L/1 OL Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE1 

CE2 

OE 

R/W 

RFSH 

A0-A16 

1/01 - 8 

Read 

mm 


L 

mm 

■j ■ 

V* 

OUT 

Write 



* 

■■ 


V* 

IN 

CE only Refresh 



H 

H 


V* 

HZ 

Auto/Self Refresh 



/ ■ 

* 

mm 

* 

HZ 

Auto/Self Refresh 



m 

* 

B 

* 

HZ 

Standby 

H 

* 

* 

* 

H 

* 

HZ 

Standby 

* 

L 

* 

* 

H 

* 

HZ 


H = High level input (V| H ) 

L = Low level input (V, j 

= V| H orV| L _ _ 

V* = At the falling edge of CE1 (CE2 = H) or the rising edge of CE2 (CE1 = L), all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

V|N 

Input Voltage 

-1.0 ~ 7.0 

V 

1 

V OUT 

Output Voltage 

-1.0 ~ 7.0 

V 

v DD 

Power Supply Voltage 

-1.0 ~ 7.0 

V 


Operating Temperature 

0 ~ 70 

°c 

E3 

Storage Temperature 

-55 - 150 

°c 

t solder 

Soldering Temperature • Time 

260 *10 

°C • sec 

Pd 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 
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TC518128B PUBS PL/B FL/B FWL/BFTL-70/80/10 
Static RAM TC518128BPL/BSPL/BFL/BFWUBFTL-70L/80L/1 OL 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

a 

a 

> 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V,H 

Input High Voltage 

2.4 

- 

V D q +1.0 

V 

V,L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

■ddo 

Operating Current (Average) 

CE1, CE2, Address cycling: t RC = t RC min. 

70ns version 

- 

50 

70 

mA 

3,4 

80ns version 

- 

40 

60 

100ns version 

- 

35 

50 

■dDSI 

Standby Current 

CE1 = V| H or CE2 = V, L RFSH = V, H 

- 

- 

1 

mA 


■dDS2 

Standby Current 

CET = V DD - 0.2V or CE2 = 0.2V, 

RFSH = V DD - 0.2V 

L version 

- 

100 

200 

pA 


LL version 

- 

35 

50 

pA 

bDFI 

Self Refresh Current (Average) 

CET = V| H or CE2 = V, L , 

RFSH = V| L 

- 

- 

1 

mA 


■dDF2 

Self Refresh Current (Average) 

CET = V DD - 0.2V or CE2 = 0.2V, 

RFSH = 0.2V 

L version 

- 

100 

200 

pA 


LL version 

- 

35 

50 

pA 

IDDF3 

Auto Refresh Current (Average) 

RFSH cycling: t FC = t F c min 

- 

- 

2 

mA 


*DDF4 

CE only Refresh Current (Average) 

CE1, CE2, Address cycling: t RC = t RC min. 

70ns version 

- 

50 

70 

mA 

3 

80ns version 

- 

40 

60 

100ns version 

- 

35 

50 

'l(L) 

Input Leakage Current 

0V < V| N < V DD , All other Inputs not under test = 0V 

- 

- 

±10 

pA 


>0(L) 

Output Leakage Current 

Output Disabled (CET = V| H or CE2 = V iL or OE = V iH or R/W = V| L ), 

0V < V 0UT < V DD 

- 

- 

±10 

pA 


V OH 

Output High Level 
l OH = -1mA 

2.4 

- 

- 

V 


o 

> 

Output Low Level 
l OL = 2.1mA 

- 

- 

0.4 

V 



Note: For l D DS1 an d l DDF i with CE1 = V, H (CE2 = ViJ, the specified limits are guaranteed under the condition CE2 = V| H or CE2 = V| L 
(CE1 =V| H or CE1 = V|l)._ 

For l D DS2 and l DDF2 with C E1 > V DD - 0.2V (CE2 < 0.2V), the specified limits are guaranteed under the condition CE2 > V DD - 0.2V or CE2 < 0.2V 
(CE1 > V DD - 0.2V or CE1 < 0.2V). 


Capacitance* (V DD = 5V, Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

c li 

Input Capacitance (A0 ~ A16) 

- 

5 

pF 

C|2 

Input Capacitance (CE1, CE2, OE, R/W, RFSH) 

- 

7 

C IO 

Input/Output Capacitance 

- 

7 


'This parameter is periodically sampled and is not 100% tested. 
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TC518128BPL/BSPL/BFL/BFWL/BFTL-70/80/10 

TC518128BPL/BSPL/BFL/BFWL/BFTL-70L/80L/1OL Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) (Notes: 5,6, 7, 8) 


SYMBOL 

PARAMETER 

-70 

-80 

-10 

UNIT 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

l RC 



- 

130 

- 

160 

- 



l RMW 

Read Modify Write Cycle Time 

160 

- 

■a 

- 

220 

- 



l CE 

CE Pulse Width 

70 

10,000 

mm 

10,000 

100 

10,000 


13 

l P 

CE Precharge Time 

35 

- 


- 


- 



l CEA 

CE Access Time 

- 

70 

- 


- 




l OEA 

OE Access Time 

- 

25 

- 

30 

- 

40 



tCLZ 

CE to Output in Low -Z 

20 

- 

20 

- 

20 

- 



l OLZ 

OE to Output in Low -Z 

0 

- 

0 

- 

0 

- 



l WLZ 

Output Active from End of Write 

0 


0 

- 

0 

- 



tcHZ 

Chip Disable to Output in High-Z 

0 

20 

0 

20 

0 

mm 


9 

l OHZ 

OE Disable to Output in High-Z 

0 

20 

0 

20 

0 

mm 


9 

l WHZ 

Write Enable to Output in High-Z 

0 

25 

0 


0 



9 

toDS 

OE Output Disable Setup Time 

0 

- 

0 

- 

0 

- 



k)DH 

OE Output Disable Hold Time 

10 

- 


- 


- 



{ RCS 

Read Command Setup Time 

0 

- 

0 

- 

0 

- 



^RCH 

Read Command Hold Time 

0 

- 

0 

- 

0 

- 

ns 


t W p 

Write Pulse Width 

20 

- 

mm 

- 


- 


twCH 

Write Command Hold Time 

35 

10,000 

mm 

10,000 


10,000 



l CWL 

Write Command to CE Lead Time 

20 

10,000 

Ea 

10,000 

30 

10,000 



tosw 

Data Setup Time from R/W 

15 

- 

20 

- 

25 

- 


10 

l DSC 

Data Setup Time from CE 

15 

- 

20 

- 

25 

- 


10 

^HW 

Data Hold Time from RAW 

0 

- 

0 

- 

0 

- 


10 

^DHC 

Data Hold Time from CE 

0 


0 

- 

0 

- 


10 

Use 

Address Setup Time 

0 

- 

0 

- 

. . °l 

- 


11 

Uhc 

Address Hold Time 

20 

- 

25 

- 


- 


11 

l RHC 

RFSH Command Hold Time 

15 

- 

15 

- 

mm 

- 



Uc 

Auto Refresh Cycle Time 

115 

- 

130 

- 


- 






- 

40 

- 

50 

- 



Uap 

RFSH Pulse Width (Auto Refresh) 

30 

8,000 

KH 

8,000 

m 

8,000 


12 

Up 

RFSH Precharge Time 


- 

■a 

- 

Ka 

- 


12 

Uas 

RFSH Pulse Width (Self Refresh) 

8,000 

- 

8,000 

- 

8,000 

- 


12 

Urs 

CE Delay Time from RFSH (Self Refresh) 

160 

- 

160 

- 


- 


12 

Uef 

Refresh Period (512 cycles, AO - A8) 

- 

8 

- 

8 

- 

8 

ms 


tr 

Transition Time (Rise and Fall) 

3 

50 

3 

50 

3 

50 

ns 


l CES 

CE2 Low Setup Time 

5 

- 

5 

- 

5 

- 

ns 

14 

Ueh 

CE2 Low Hold Time 

5 

- 

5 

- 

5 

- 

ns 

14 
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TC518128BPL/BSPL/BFL/BFWL/BFTL-70/80/10 
Static RAM TC518128BPL/BSPUBFLVBFWLVBFTL-70U80L/1OL 


Notes: 

1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device. 

2) All voltages are referenced to GND. 

3) Iddo and boF 4 depend on the cycle time. 

4) l DD0 depends on the output loading. Specified values are obtained with the outputs open. 

5) An initial pause of 100|is with high CE1 or low CE2 is required after power-up before proper device operation is achieved. 

6) AC measurements assume t T = 5ns. 


7) Timing reference levels _ 

Input Levels : V| H = 2.6V JNPUT 2 ' 6V V 

V||_ = 0.6V 0.6V ■ ' 

i 

2.4V 

HQ8V_ 


i 

Input Reference Levels : V| H = 2.4V _ 

\/., - D ft\/ OUTPUT 

n\ 

p 2.2V 

HO SV 

Output Reference Levels : V 0H = 2.2V INPUT REFEREN 

V 0L = 0.8V LEVEL 

ICE 

OUTPUT REFERENCE 
LEVEL 


8) Measured with a load equivalent to 1 TTL load and 10OpF. 


9) tcHZ’ toHZ< *whz define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

10) For write cycles, the input data is latched at the earlier of R/W or CE1 rising edge (CE2 falling edge). Therefore, the 
input data must be valid during the setup time (tQ SW or t DSC ) and hold time (t DHW or t DHC ). 

11) All address inputs are latched at the falling edge of CE1 (rising edge of CE2). Therefore, all the address inputs must be 
valid during t ASC and t AHC . 


12) The t wo refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE1 = V| H or CE2 = V, L . 

Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FAS (min.) 

The timing parameter t FRS must be met for proper device operation under the following conditions: 

• a fter sel f refresh 

• if RFSH = “L” after power-up 

13) The timings, t CE (min.) and t CE (max.) must be met for proper device operation. 



14) The timings, t CES (min.) and t CEH (min.) must be met when using CE1 and CE2 as shown below. 
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TOSHIBA 


TC518128BPL/BFL/BFWL/BFTL-70V/80V/10V 

SILICON GATE CMOS _______ 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


Description 

The TC518128B-V is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128B-V 
utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power 
storage. The TC518128B-V operates from a single power supply of 2.7 ~ 5.5V. Refreshing is supported by a refresh (RFSH) input 
which enables two types of refreshing - auto refresh and self refresh. The TC518128B-V features a static RAM-like interface with a 
write cycle in which the input data is written into the memory cell at the rising edge of R AN thus simplifying the microprocessor 
interface. 

The TC518128B-V is pin-compatible with the 1M bit CMOS static RAM JEDEC standard and is available in a 32-pin, 0.6 inch 
width plastic DIP, a small outline plastic flat package, and a 32-pin thin small outline plastic package (forward type). 


Features 

• Organization: 131,072 words x 8 bits 

• Low voltage operation 2.7V ~ 5.5V 

• Data retention supply voltage: 2.7V ~ 5.5V 

• Fast access time 



TC518128B-V Family 

-70 

-80 

-10 

tcEA CE Access Time 

70ns 

80ns 

100ns 

t 0EA QE Access Time 

25ns 

30ns 

40ns 

t RC Cycle Time 

115ns 

130ns 

160ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

5.5V 

50pA 

3.0V 

25pA 


Pin Connection (Top View) 


RFSHC 

1 ^ 3? 

A16C 

2 

31 

A14C 

3 

30 

A12C 

4 

29 

A7C 

5 

28 

A6C 

6 

27 

A5 = 

7 

26 

A4C 

8 

25 

A3 E 

9 

24 

A2 C 

10 

23 

A1 C 

11 

22 

A0C 

12 

21 

l/OI c 

13 

20 

1/02 C 

14 

19 

1/03 C 

15 

18 

GNDC 

16 

_1ZJ 


aE 

P CE2 
3 R/W 
3 A13 
3 A8 
3 A9 
3 All 


TC51B128BPL/BFL/8FWL 


32 

i 

17 

TC51812BBFTL( Forward) 



Auto refresh is supported by an internal refresh address 


counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 512 refresh cycles/8ms 

• Auto refresh power down feature 

• Pin compatible: 1M SRAM (JEDEC) 

• Package 

- TC518128BPL: DIP32-P-600 

- TC518128BFL: SOP32-P-450 

- TC518128BFWL: SOP32-P-525 

- TC518128BFTL: TSOP32-P-0820 


Pin Names 


A0 ~ A16 

Address Inputs 

R/W 

Read/Write Control Input 

OE 

Output Enable Input 

RFSH 

Refresh Input 

CET, CE2 

Chip Enable Inputs 

i/OI ~ 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 


(TSOP) 


PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PIN NAME 


mm 

mm 

E9 

R/W 

CE2 

E3H 

D 

Q 

> 

RFSH 

^^5 


MM 

MM 


wm 

mm 

PIN NO. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

mm 

30 

31 

32 

PIN NAME 


MM 

mm 

Aq 

l/OI 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CET 

^^9 

OE 
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TC518128BPL/BFL/BFWL/BFTL-70V/80V/1OV 


Static RAM 


Block Diagram 


V 00 GND 

1 1 

I—\| COLUMN hH 

A16-9 8; ADDRESS — 

W BUFFER (8) 4n| 


rA ROW 

A8-0 19 > ADDRESS 
L/ BUFFER (9) 


REFRESH 
COUNTER( 9) 
T . 

CET°- clock 

CE2 o-*- GENERATOR 
RFIRo - -p-c - 

w o _=0 


Q 512 


COLUMN 

DECODER 

SENSE AMP. 
I/O GATE 

tttt256 x 81ft 


MEMORY 

ARRAY 

512x256x8 




REFRESH 

CONTROLLER 


REFRESH 

TIMER 


R/W o— 

Operating Mode 


Read L H L H V* OUT 

Write L H * L V* IN 

CE only Refresh L H H H V* HZ 


Auto/Self Refresh H * * * L * HZ 

Auto/Self Refresh * L * * L * HZ 


Standby H * * * H * HZ 

Standby * L * * H * HZ 


H = High level input (V| H ) 

L = Low level input (V !L ) 

= V| H or V (L _ _ 

V* = At the falling edge of CE1 (CE2 = H) or the rising edge of CE2 (CE1 = L), all address inputs are latched. At all other times, the address inputs are ‘ 
HZ = High impedance 


CE1 

CE2 

OE 

R/W 

RFSH 

A0-A16 

1/01 - 8 

L 

H 

L 

H 

* 

V* 

OUT 

L 

H 

* 

L 

* 

V* 

IN 

L 

H 

H 

H 

* 

V* 

HZ 

H 

* 

* 

* 

L 

* 

HZ 

* 

L 

* 

* 

L 

* 

HZ 

H 

* 

* 

* 

H 

* 

HZ 

* 

L 

* 

* 

H 

* 

HZ 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

V| N 

Input Voltage 

-1.0-7.0 

V 

V OUT 

Output Voltage 

; -i.o ~7.o 

V 

V DD 

Power Supply Voltage 

-1.0 - 7.0 

V 

HESS 

Operating Temperature 

0-70 

°c 


Storage Temperature 

-55-150 

■91 


Soldering Temperature • Time 

260*10 

°C • sec 

p D 

Power Dissipation 

600 

mW 

■OUT 

Short Circuit Output Current 

50 

mA 
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Static RAM 


TC518128BPUBFL/BFWL/BFTL-70V/80V/1OV 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

Q 

Q 

> 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V,H 

Input High Voltage 

2.4 

- 

V DD +1.0 

V 

V,L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

■ddo 

Operating Current (Average) 

CE1, CE2, Address cycling: t RC = t RC min. 

70ns version 

- 

50 

70 

mA 

3,4 

80ns version 

- 

40 

60 

100ns version 

- 

35 

50 

taDSI 

Standby Current 

CE1 = V| H or CE2 = V, L RFSH = V, H 

- 

- 

1 

mA 


■dDS2 

Standby Current 

CET = V DD - 0.2V or CE2 = 0.2V, 

RFSH = V DD - 0.2V 

- 

35 

50 

pA 


bDFI 

Self Refresh Current (Average) 

CET = V IH or CE2 = V| U , 

RFSH = V| L 

- 

- 

1 

mA 


■dDF2 

Self Refresh Current (Average) 

CET = V DD - 0.2V or CE2 = 0.2V, 

RFSH = 0.2V 

- 

35 

50 

pA 


( DDF3 

Auto Refresh Current (Average) 

RFSH cycling: t FC = t FC min 

- 

- 

2 

mA 


•dDF4 

CE only Refresh Current (Average) 

CE1, CE2, Address cycling: t RC = t RC min. 

70ns version 

- 

50 

70 

mA 

3 

80ns version 

- 

40 

60 

100ns version 

- 

35 

50 

■l(L) 

Input Leakage Current 

0V < V| N < V DD , All other Inputs not under test = 0V 

- 

- 

±10 

pA 


'O(L) 

Output Leakage Current 

Output Disabled (CE1 = V )H or CE2 = V| L or OE = V tH or FVW = Vj L ), 

0 V < VquT - ^QD 

- 

- 

±10 

pA 


X 

o 

> 

Output High Level 

Iqh = -1-0 mA 

2.4 

- 

- 

V 


V OL 

Output Low Level 
l OL = 2.1mA 

- 

- 

0.4 

V 



Note: For l D DS1 an d l DDF i with CE1 = V| H (CE2 = V||J, the specified limits are guaranteed under the condition CE2 = V| H or CE2 = V| L 
(CE1 =V| H or CE1 = V IL )._ 

For Ip ps 2 and Iddf 2 with C E1 > V DD - 0.2V (CE2 < 0.2V), the specified limits are guaranteed under the condition CE2 > V DD - 0.2V or CE2 < 0.2V 
(CE1 > V DD - 0.2V or CE1 < 0.2V). 


Capacitance* (V DD = 5V, Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

c li 

Input Capacitance (A0 - A16) 

- 

5 

PF 

C|2 

Input Capacitance (CE1, CE2, OE, R/W, RFSH) 

- 

7 

C IO 

Input/Output Capacitance 

- 

7 


*This parameter is periodically sampled and is not 100% tested. 
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TC518128BPUBFUBFWUBFTL-70V/80V/1OV Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) (Notes: 5, 6, 7, 8) 


-70 


SYMBOL 


PARAMETER 


Random Read, Write Cycle Time 


Read Modify Write Cycle Time 


t CE CE Pulse Width 


t P CE Precharge Time 


tcEA CE Access Time 


Access Time 


CE to Output in Low -Z 


t 0LZ OE to Output in Low -Z 


twLZ Output Active from End of Write 



Uhz 

Chip Disable to Output in High-Z 

0 

20 

0 

20 

0 

25 

l OHZ 

OE Disable to Output in High-Z 

0 

20 

0 

20 

0 

25 

twHZ 

Write Enable to Output in High-Z 

0 

25 

0 

25 

0 

30 


toDS CE Output Disable Setup Time 


Iodh OE Output Disable Hold Time 


Read Command Setup Time 


Read Command Hold Time 


Write Pulse Width 


*rcs 


{ RCH 


t w p 


twcH Write Command Hold Time 


t C wL Write Command to CE Lead Time 


Data Setup Time from RAW 


DSC Data Setup Time from CE 


t DHW Data Hold Time from RA N 


t DHC Data Hold Time from CE 


Use Address Setup Time 


Uhc Address Hold Time 


l RHC 


t FC Auto Refresh Cycle Time 


t RFD RFSH Delay Time from CE 


RFSH Pulse Width (Auto Refresh) 


RFSH Precharge Time 


t FAS RFSH Pulse Width (Self Refresh) 


t FR s CE Delay Time from RFSH (Self Refresh) 


t REF Refresh Period (512 cycles, AO ~ A8) 


t T Transition Time (Rise and Fall) 


t CES CE2 Low Setup Time 


t C EH CE2 Low Hold Time 


RFSH Command Hold Time 
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Static RAM 


TC518128B P L/B FL/B F WL/BFTL-70 V/80V/1OV 


3.0V Operation 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 





NOTES 

V DD 

Power Supply Voltage 

2.7 


3.3 

V 

2 

V,H 

Input High Voltage 

V DD - 0.2V 

- 

Vdd + I-OV 

V 

V,L 

Input Low Voltage 

-0.5 

- 

0.2 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 3.0V±0.3V) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

■ddo 

Operating Current (Average) 

CE1, CE2, Address cycling: t RC = t R c min. 

- 

15 

20 

mA 

3,4 

bDS2 

Standby Current 

- 

15 

25 

pA 


bDF2 

Self Refresh Current (Average) 

- 

15 

25 

pA 


bDF3 

Auto Refresh Current (Average) 

RFSH cycling: t F p = t FC min 

- 

- 

2 

mA 


m 

CE only Refresh Current (Average) 

CE1, CE2, Address cycling: t RC = t RC min. 

- 

15 

20 

mA 

3 

'l(L) 

Input Leakage Current 

0V < V|N < Vqq, All other Inputs not under test = 0V 

- 

- 

±10 

pA 

Hi 

'o(L) 

Output Leakage Current 

Output Disable, 0V < Vqut ^ V DD 

- 

- 

±10 

pA 


X 

O 

> 

Output High Level 

Iqh = - 1mA 

2.4 

- 

- 

V 

■ 

o 

X 

H 

o 

o 

1. 

V DD - 0.2V 

- 

- 


Output Low Level 

Iql = 2.1mA 

- 

- 

0.4 

V 

■ 

Iql =1OOpA 

- 

- 

0.2 
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TC518128BPL/BFL/BFWL/BFTL-70V/80V/10V 


Static RAM 


AC Characteristics (Ta = 0 - 70°C, V DD = 3.0V±0.3V) (Notes: 5,6,8) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

NOTES 

l RC 

Random Read, Write Cycle Time 

240 

- 



*RMW 

Read Modify Write Cycle Time 

320 

- 



l CE 

CE Pulse Width 

150 

10,000 


13 

tp 

CE Precharge Time 

80 

- 



l CEA 

CE Access Time 

- 

150 



tOEA 

OE Access Time 

- 

80 



tCLZ 

CE to Output in Low -Z 

20 

- 



l OLZ 

OE to Output in Low -Z 

5 

- 



{ WLZ 

Output Active from End of Write 

5 

- 



l CHZ 

Chip Disable to Output in High-Z 

0 

30 


9 

tOHZ 

OE Disable to Output in High-Z 

0 

30 


9 

t\/VHZ 

Write Enable to Output in High-Z 

0 

40 


9 

l ODS 

(5E Output Disable Setup Time 

0 

- 



l ODH 

(5E Output Disable Hold Time 

10 

- 



l RCS 

Read Command Setup Time 

0 

- 



^RCH 

Read Command Hold Time 

0 

- 

ns 


t W p 

Write Pulse Width 

35 

- 


l WCH 

Write Command Hold Time 

70 

10,000 



tcWL 

Write Command to CE Lead Time 

35 

10,000 



*dsw 

Data Setup Time from R/W 

30 

- 


10 

*DSC 

Data Setup Time from CE 

30 

- 


10 

tDHW 

Data Hold Time from R/W 

0 

- 


10 

l DHC 

Data Hold Time from CE 

0 

- 


10 

l ASC 

Address Setup Time 

0 

- 


11 

l AHC 

Address Hold Time 

35 



11 

l RHC 

RFSH Command Hold Time 

wm 

- 



l FC 

Auto Refresh Cycle Time 


- 



l RFD 

RFSH Delay Time from CE 

80 

- 



l FAP 

RFSH Pulse Width (Auto Refresh) 

50 

8,000 


12 

l FP 

RFSH Precharge Time 

50 

- 


12 

*FAS 

RFSH Pulse Width (Self Refresh) 

8,000 

- 


12 

l FRS 

CE Delay Time from RFSH (Self Refresh) 

300 

- 


12 

*REF 

Refresh Period (512 cycles, AO - A8) 

- 

8 

ms 


t T 

Transition Time (Rise and Fall) 

3 

50 



tCES 

CE2 Low Setup Time 

10 

- 

ns 

14 

l CEH 

CE2 Low Hold Time 

10 

- 


14 


Timing Reference Levels: 

Input Reference Levels: 1.5V/1,5V 
Output Reference Levels: 1.5V/1,5V 
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Static RAM 


TC518128BPL/BFL/BFWL/BFTL-70V/80V/1OV 


Notes: 

1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device. 

2) All voltages are referenced to GND. 

3) boo anci boF4 depend on the cycle time. 

4) l DDO depends on the output loading. Specified values are obtained with the outputs open. 

5) An initial pause of IOOjis with high CE1 or low CE2 is required after power-up before proper device operation is achieved. 


6) AC measurements assume t T = 5ns. 

7) Timing reference levels 

Input Levels : V !H = 2.6V 

V| L = 0.6V 

Input Reference Levels : V tH = 2.4V 

V| L = 0.8V 

Output Reference Levels : V 0 h = 2.2V 

V 0L - 0.8V 


2.6 V ——.. 

INPUT X 

0.6 V-. f 

-2.4V 

-Q-8V _ 

n 

L 

OUTPUT 


“2.2V 
^0 8V 


INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


8) Measured with a load equivalent to 1 TTL load and lOOpF. 


9) blHZ- toHZ> fwHZ define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 


10) For write cycles, the input data is latched at the earlier of RAN or CE1 rising edge (CE2 falling edge). Therefore, the input 
data must be valid during the setup time (tpsw or bsc) and hold time (t DHW or t DHC ). 

11) All address inputs are latched at the falling edge of CE1 (rising edge of CE2). Therefore, all the address inputs must be valid 
during t ASC and t AHC - 


12) The t wo refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE1 = V| H or CE2 =V, L . 

Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FAS (min.) 

The timing parameter t FR s must be met for proper device operation under the following conditions: 

• a fter sel f refresh 

• if RFSH = “L” after power-up 

13) The timings, tQ E (min.) and t CE (max.) must be met for proper device operation. 



14) The timings, tQ E § (min.) and tQ EH (min.) must be met when using 

_ 


_ V|U 

V,H_ 
CE2 v tL - 




CE2 


ta» 


CE1 and CE2 as shown below. 
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TC518128BP L/B FL/BFWL/B FTL-70V/80 V/1OV 


Static RAM 


Data Retention Characteristics (Ta = 0 ~ 70°C) 


















































TC518128BPL/BFL/BFWL/BFTL-70V/80V/10V 


Static RAM 















Static RAM 


TC518128BPUBFL/BFWUBFTL-70V/80V/1OV 













TC518128BPUBFL/BFWUBFTL-70V/80V/10V Static RAM 


Auto Refresh 


V, H - 

err 

V| L - - 


V,H_ - 

CE2 

V 1L - 

or 

v IH _ 

err 

V,L- 


V,H_ - 

CE2 

V.L- 


V,H - 

ERR 

V.L- 


V 0 h 

1/01-1/08 



Vol- 

Note : OE, R/W, AO ~ A16 = V, H or V, L 

Self Refresh 


1/01-1/08 - 

Voi— 

Note: OE, R/W, AO - A16 = V, H or V, L 
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TC518128BPUBFL/BFWL/BFTL-70V/80V/1OV 


Static RAM 


Battery Backup Application Example 



*1: Ceramic condenser 
*2: Tantalum condenser 

(A large bypass condenser is preferable to absorb noise when the power supply is switched.) 

This circuit does not have memory protection. Therefore, rapid turnoff of the power supply must be avoided. Enter the Self 
Refresh mode before changing to the battery backup power supply. 
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TOSHIBA 


TC518128CPL/CSPL/CFL/CFWL/CFTL-70/80/10 

TC518128CPL/CSPL/CFL/CFWL/CFIL-70L/80L/10L 

SILICON GATE CMOS PRELIMINARY 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


Description 

The TC518128C is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128C utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacit y, high speed and low power storage. The 
TC518128C operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC518128C features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of RAN thus simplifying the microprocessor interface. 

The TC518128C is pin-compatible with the 1M bit CMOS static RAM JEDEC standard and is available in a 32-pin, 0.6 inch and 
0.3 inch width plastic DIP, a small outline plastic flat package, and a 32-pin thin small outline plastic package (forward type). 


Features 


• Organization: 131,072 words x 8 bits 

• Single 5V power supply 

• Fast access time 



TC518128C Family 

-70 

-80 

-10 

tcEA CE Access Time 

70ns 

80ns 

100ns 

IoeaOE Access Time 

25ns 

30ns 

40ns 

t R c Cycle Time 

115ns 

130ns 

160ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

1OOpA (L version) 

50pA (LL version) 


• Auto refresh is supported by an internal refresh address 
counter 


• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 512 refresh cycles/8ms 


• Auto refresh power down feature 

• Pin compatible: 1M SRAM (JEDEC) 


• Package 

- TC518128CPL 

- TC518128CFL 

- TC518128CSPL 

- TC518128CFWL 

- TC518128CFTL 


DIP32-P-600 

SOP32-P-450 

DIP32-P-300 

SOP32-P-525 

TSOP32-P-0820 


Pin Connection (Top View) 



v oo 

A15 

CE2 

R/W 

A13 

A8 

A9 

All 

<51 

A10 

CE1 

1708 

1/07 

1/06 

1/05 

1/04 


32 

t 

17 

TC518128CFTL( Forward) 



TC51 8 1 28CPL / CFl / CSPL / CFWl 


Pin Names 


AO ~ A16 

Address Inputs 

R/W 

Read/Write Control Input 

OE 

Output Enable Input 

RFSH 

Refresh Input 

CET, CE2 

Chip Enable Inputs 

1/01 ~ 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 


(TSOP) 


PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PIN NAME 

A ii 

A 9 

A 8 

A 13 

R/W 

CE2 

A 15 

V DD 

RFSH 

A 16 

A 14 

A 12 

A 7 

A 6 

A 5 

A 4 

PIN NO. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

PIN NAME 

A 3 

A 2 

A i 

A o 

1/01 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CET 

A 10 

OE 
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TC518128CPL/CSPL/CFL/CFWL/CFTL-70/80/10 

TC518128CPL/CSPLyCFL/CFWL/CFTL-70L/80L/1 OL Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE1 

CE2 

OE 

R/W 

RFSH 

A0-A16 

1/01 - 8 

Read 

■■ 

H 

L 

mm 


V* 

OUT 

Write 

mm 

H 

* 

Mi 


V* 

IN 

CE only Refresh 

mm 

H 

H 

h 


V* 

HZ 

Auto/Self Refresh 

H 

mm 


MS 

Mi 

* 

HZ 

Auto/Self Refresh 

* 




H 

* 

HZ 

Standby 

H 


■ 

■ 

H 

* 

HZ 

Standby 

* 

m 



H 

* 

HZ 


H = High level input (V| H ) 

L = Low level input (VJ 

= V| H or V| L _ _ 

V* = At the falling edge of CE1 (CE2 = H) or the rising edge of CE2 (CE1 = L), all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

V|N 

Input Voltage 

-1.0 ~ 7.0 

V 

1 

V OUT 

Output Voltage 

-1.0-7.0 

V 

V DD 

Power Supply Voltage 

O 

N>* 

l 

O 

V 

t opr 

Operating Temperature 

0 ~ 70 

°c 

t strg 

Storage Temperature 

-55-150 

°c 

t solder 

Soldering Temperature • Time 

260* 10 

°C • sec 

P D 

Power Dissipation 

600 

mW 

■out 

Short Circuit Output Current 

50 

mA 
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TC518128CPL/CSPL/CFL/CFWL/CFTL-70/80/10 
Static RAM TC518128CPUCSPUCFUCFWUCFTL-70U80L/1OL 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V, H 

Input High Voltage 

2.4 

- 

Vqq +1.0 

V 

V| L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

'ddo 

Operating Current (Average) 

CE1, CE2, Address cycling: t RC = t RC min. 

70ns version 

- 

50 

70 

mA 

3,4 

80ns version 

- 

40 

60 

100ns version 

- 

35 

50 

•ddsi 

Standby Current 

CE1 = V| H or CE2 = V, L RFSH = V, H 

- 

- 

1 

mA 


•dDS2 

Standby Current 

CET = V DD - 0.2V or CE2 = 0.2V, 

RFSH = V DD - 0.2V 

L version 

- 

50 

100 

pA 


LL version 

- 

35 

50 

pA 

'ddfi 

Self Refresh Current (Average) 

CET = V| H or CE2 = V| L , 

RFSH = V, L 

- 

- 

1 

mA 


■dDF2 

Self Refresh Current (Average) 

CET = V DD - 0.2V or CE2 = 0.2V, 

RFSH = 0.2V 

L version 

- 

50 

100 

pA 


LL version 

- 

35 

50 

pA 

'DDF3 

Auto Refresh Current (Average) 

RFSH cycling: t FC = t FC min 

- 

- 

2 

mA 


■dDF4 

CE only Refresh Current (Average) 

CE1, CE2, Address cycling: t RC = t RC min. 

70ns version 

- 

50 

70 

mA 

. 

3 

80ns version 

- 

40 

60 

100ns version 

- 

35 

50 

'l(L) 

Input Leakage Current 

0V < V| N < V DD , All other Inputs not under test = 0V 

- 

- 

±10 

pA 


'O(L) 

Output Leakage Current 

Output Disabled (CET = V [H or CE2 = V| L or OE = V iH or R/W = V| L ), 

0V < Vqut ^ V DD 

- 

- 

±10 

pA 


X 

o 

> 

Output High Level 
'oh = -1 mA 

2.4 

- 

- 

V 


V OL 

Output Low Level 

I 0 l = 2.1mA 

- 

- 

0.4 

V 


Note: For l DDS1 and Ipppi with CE1 = V ]H (CE2 = V !L ), the specified limits are guaranteed under the condition CE2 = V| H or CE2 = V [L 

(CE1 =V| H or CE1 = V||J._ 

For Iqds 2 ancl !ddf 2 w 'th CE1 > V DD - 0.2V (CE2 < 0.2V), the specified limits are guaranteed under the condition CE2 > V DD - 0.2V or CE2 < 
(CE1 > V DD - 0.2V or CE1 < 0.2V). 

Capacitance* (V DD = 5V, Ta = 25°C, f = 1 MHz) 

SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 


C,i 

Input Capacitance (A0 ~ A16) 

- 

5 

PF 

C|2 

Input Capacitance (CE1, CE2, OE, R/W, RFSH) 

- 

7 

C IO 

Input/Output Capacitance 

- 

7 


‘This parameter is periodically sampled and is not 100% tested. 
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TC518128CPL/CSPL/CFL/CFWL/CFTL-70/80/10 

TC518128CPUCSPUCFL/CFWL/CFTL-70L/80U1OL Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) (Notes: 5, 6, 7, 8) 


-70 


PARAMETER 


t R c Random Read, Write Cycle Time 


t RMW Read Modify Write Cycle Time 


tcE CE Pulse Width 


CE Precharge Time 


tcEA CE Access Time 


OE Access Time 


CE to Output in Low -Z 


(5E to Output in Low -Z 


Output Active from End of Write 


MIN. MAX. 


130 


-10 


MIN. MAX. 


160 


220 


100 I 10,000 



l CHZ 

Chip Disable to Output in High-Z 

0 

20 

0 

20 

0 

25 

l OHZ 

(5E Disable to Output in High-Z 

0 

20 

0 

20 

0 

25 

l WHZ 

Write Enable to Output in High-Z 

0 

25 

0 

25 

0 

30 


(5E Output Disable Setup Time 


OE Output Disable Hold Time 


Read Command Setup Time 


Read Command Hold Time 


Write Pulse Width 


twCH 

Write Command Hold Time 

l CWL 

Write Command to CE Lead Time 

Usw 

Data Setup Time from R/W 

f DSC 

Data Setup Time from CE 

*DHW 

Data Hold Time from R/W 


Data Hold Time from CE 


Use 

Address Setup Time 

Uhc 

Address Hold Time 

l RHC 

RFSH Command Hold Time 


tRFD 

RFSH Delay Time from CE 

Uap 

RFSH Pulse Width (Auto Refresh) 

Up 

RFSH Precharge Time 

Uas 

RFSH Pulse Width (Self Refresh) 

Urs 

CE Delay Time from RFSH (Self Refresh) 

Iref 

Refresh Period (512 cycles, A0 ~ A8) 

t T 

Transition Time (Rise and Fall) 

l CES 

CE2 Low Setup Time 

l CEH 

CE2 Low Hold Time 
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TC518128CPL/CSPL/CFL/CFWL/CFTL-70/80/10 
Static RAM TC518128CPUCSPUCFUCFWL/CFTL-70U80U1OL 


Notes: 

1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device. 


2) All voltages are referenced to GND. 

3) Iddo anci Iddf 4 depend on the cycle time. 

4) l DD0 depends on the output loading. Specified values are obtained with the outputs open. 

5) An initial pause of 100(iS with high CE1 or low CE2 is required after power-up before proper device operation is achieved. 

6) AC measurements assume t T = 5ns. 

7) Timing reference levels 

Input Levels : V| H = 2.6V 

V, L = 0.6V 

Input Reference Levels : V )H = 2.4V 

V| L = 0.8V 

Output Reference Levels : V 0 h = 2.2V 

V 0L = 0.8V 

8) Measured with a load equivalent to 1 TTL load and 10OpF. 

9) tcHZ> t<3HZ> twHZ define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 


2.6V.. i 

INPUT X 

0.6V " 


-2.4V 

r-Q.SV_ 

Lj 

l— 

OUTPUT 


-2.2V 
-0 8V 


1 



INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


10) For write cycles, the input data is latched at the earlier of R/W or CE1 rising edge (CE2 falling edge). Therefore, the 
input data must be valid during the setup time (t D g W or tpsc) an d hold time (t DH w or tpHc)' 

11) All address inputs are latched at the falling edge of CE1 (rising edge of CE2). Therefore, all the address inputs must be 
valid during t A gc and t AHC . 


12 ) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE1 - V| H or CE2 = V, L . 

Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FAS (min.) 


The timing parameter t FRS must be met for proper device operation under the following conditions: 

• a fter sel f refresh 

• if RFSH = “L” after power-up 

13) The timings, tg E (min.) and t CE (max.) must be met for proper device operation. 


m 


CE2 


V| H _ 
V,L - 

V| H _ 
V|L - 




m 


CE2 


V| H _ 
V,l - 

V|H_ 

V,L- 


I 




14) The timings, tg E s (min.) and t CEH (min.) must be met when using CE1 and CE2 as shown below. 

_ 


7*rr V,H -' 
C£l V IL - 


V|H 
CE2 VlL 




CET 


v 1H _ 

v.l- 


CE2 


V,H_ 

V,L- 


<«$ 


/ 


u 






- tdM 
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TC518128CPUCSPL/CFL/CFWL/CFTL-70/80/10 
TC518128CPLyCSPL/CFL/CFWLyCFTL-70L/80L/10L Static RAM 






















TC518128CPL/CSPL/CFL/CFWL/CFTL-70/80/10 
Static RAM TC518128CPL/CSPUCFL/CFWUCFTL-70U80L/10L 
















TC518128CPL/CSPL/CFL/CFWL/CFTL-70/80/10 

TC518128CPUCSPL/CFLyCFWL/CFTL-70L/80Lyi OL Static RAM 



















TC518128CPL/CSPL/CFL/CFWL/CFTL-70/80/10 
Static RAM TC518128CPL/CSPL/CFL/CFWL/CFTL-70L/80L/1OL 








Static RAM 


Notes 
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TOSHIBA 


TC518129AP/ASP/AF/AFW-S0/10/12 

TC518129APL/ASPL/AFL/AFWL80/10/12 

TC518129AFIL80/10/12 


SILICON GATE CMOS 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


Description 

The TC518129A is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129A utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacit y, high speed and low power storage. The 
TC518129A operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC518129A features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of RAA/ thus simplifying the microprocessor interface. 

A CS standby mode interface is incorporated in the TC518129A family, with the CE2 pin in the TC518128A family changed to a 
CS pin. TheTC518129A is available in a 32-pin, 0.6 inch and 0.3 inch width plastic DIP, a small outline plastic flat package, and a 
32-pin thin small outline plastic package (forward type). 


Features 

• Organization: 131,072 words x 8 bits 

• Single 5V power supply 

• Fast access time 



TC518129A Family 

-80 

-10 

-12 

l CEA^= Access Time 

80ns 

100ns 

120ns 

tQ EA OP Access Time 

35ns 

40ns 

50ns 

t RC Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

1 mA/200|xA (L version) 


• Auto refresh is supported by an internal refresh address counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 512 refresh cycles/8ms 

• Auto refresh power down feature 


• Package 

- TC518129AP/APL 

- TC518129AF/AFL 

- TC518129ASP/ASPL 

- TC518129AFW/AFWL 

- TC518129AFTL 


DIP32-P-600 
SOP32-P-450 
DIP32-P-300 
SOP32-P-525 
TSOP32-P-0820 


Pin Connection (Top View) 


RFSH C 
A16C 
A14C 
A12C 
A7C 
A6C 
A5C 

A4C 

A3C 

A2C 

A1C 

AQC 

l/Ol c 
1/02 C 
1/03 c 
GND C 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 


32 3 Vpn 
31 3 AT? 
30 3 CS 
29 3 R/W 
28 3 A13 
27 3 A8 
26 3 A9 
25 3 ^n 
24 3 OE 
23 3 A10 
22 3Cf 
21 3 1/08 
20 3 1/07 
19 3 1/06 
18 3 1/05 
17 3 1/04 


32 

1 

17 

TC518129AFTK Forward) 



TC518129APU / AFL / ASPL / ArWL 


Pin Names 


AO ~ A16 

Address Inputs 

R/W 

Read/Write Control Input 

OF 

Output Enable Input 

RFSH 

Refresh Input 

OF 

Chip Enable Input 

CS 

Chip Select Input 

1/01 ~ 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 


(TSOP) 


PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PIN NAME 

mn 

mm 

mm 


R/W 

CS 

929 

V DD 

RFSH 

9S9 

V-.,. 9 

■B 

MM 

A6 

El 

a 4 

PIN NO. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

PIN NAME 

MM 

IESI 

wa 

ES 

1/01 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

OF 


OF 
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TC518129AP/ASP/AF/AFW-80/10/12 

TC518129APL/ASPL/AFL/AFWL/AFTL-80/10/12 Static RAM 


Block Diagram 


Vqq gnd 

l 1 


r\ COLUMN 
A16-9 8y ADDRESS 
W BUFFER (8) 


3 


A8-0 


e 


ROW 
ADDRESS 
BUFFER (9) 


REFRESH 
COUNTER( 9) 

- T"'~.. 


COLUMN 

DECODER 


SENSE AMP. 
I/O GATE 


Jt 


cfo* CL ock 

CS o> GENERATOR 


512 


M256x8ittf 

tttt Tm 


M 


MEMORY 

ARRAY 

512x256x8 


h- 

3 

CL 00 
2 

— CC 
Ui 

< u- 

h- U. 

< = 

Q CO 


MS 


LV 


3 

a. _ 
h- oo 
3 

O oc 

Ui 

< 

h- u. 

<3 

Q 00 


L/c 

J..! 


rKh®- 

mr o- 


R/Wo- 


-=o 

H 5 


r 


REFRESH 


REFRESH 

CONTROLLER 


TIMER 


l/OI 

1 

1/08 


Operating Mode 


PIN 

MODE ^ 

CE 

CS 

OE 

R/W 

RFSH 

A0-A16 

1/01 - 8 

Read 

mm 

H 

L 

■■ 


V* 

OUT 

Write 

■■ 

H 

* 

H 



IN 

CE only Refresh 

H 

H 

H 


Hi 


HZ 

CS Standby 

L 

mm 

■E3| 

j / 1 ; 


* 

HZ 

Auto/Self Refresh 

H 

K’ 



n 

* 

HZ 

Standby 

H 

* 

* 

* 

H 

* 

HZ 


H = High level input (V [H ) 

L = Low level input (V iL ) 

= V| H or V| L _ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

V| N 

Input Voltage 

-1.0 ~ 7.0 

V 

1 

V OUT 

Output Voltage 

o 

i 

o 

V 

o 

Q 

> 

Power Supply Voltage 

-1.0-7.0 

V 

■a 

Operating Temperature 

0-70 

°c 

t strg 

Storage Temperature 

-55-150 

°c 

t solder 

Soldering Temperature • Time 

260* 10 

°C • sec 

Pd 

Power Dissipation 

600 

mW 

■out 

Short Circuit Output Current 

50 

mA 
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TC518129AP/ASP/AF/AFW-80/10/12 
Static RAM TC518129APL/ASPL/AFL/AFWL/AFTL-80/10/12 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V,H 

Input High Voltage 

2.4 

- 

Vqq + 1-0 

V 

V,L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


DC Characteristics fTa = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

■ddo 

Operating Current (Average) 

UE, Address cycling: t RC = t R c min. 

80ns version 

- 

50 

70 

mA 

3,4 

100ns version 

- 

40 

60 

120ns version 

- 

35 

50 

■ddsi 

Standby Current 

CE = V| H , EF3R = V, H 

Normal version 

- 

- 

2 

mA 


L version 

- 

- 

1 

*DDS2 

Standby Current 

UE = V DD - 0.2V, 

RF5H = V DD - 0.2V 

Normal version 

- 

- 

1 

mA 


L version 

- 

100 

200 

pA 

■ddfi 

Self Refresh Current (Average) 

= V| H , 

RF5H = V, L 

Normal version 

- 

- 

2 

mA 


L version 

- 

- 

1 

•dDF2 

Self Refresh Current (Average) 

£E = V dd -0.2V, 

RFSH = 0.2V 

Normal version 

- 

- 

1 

mA 


L version 

- 

100 

200 

pA 

bDF3 

Auto Refresh Current (Average) 

RFSH cycling: t FC = t FC min 

- 

- 

2 

mA 


•dDF4 

CE only Refresh Current (Average) 

CE, Address cycling: t RC = t RC min. 

80ns version 

- 

50 

70 

mA 

3 

100ns version 

- 

40 

60 

120ns version 

- 

35 

50 

1 t(L) 

Input Leakage Current 

OV < V| N < V DD , All other Inputs not under test = 0V 

- 

- 

±10 

pA 


'O(L) 

Output Leakage Current 

Output Disabled (CE = V )H or 0E = V| H or R/W = V !L ), 

0V < Vqut - V DD 

- 

- 

±10 

pA 


V OH 

Output High Level 
l OH = -5mA 

2.4 

- 

- 

V 


V OL 

Output Low Level 

I 0 l = 4.2mA 

- 

- 

0.4 

V 


Capacitance* (V DD = 5V, Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 


Cn 

Input Capacitance (A0 ~ A16) 

- 

5 

PF 

C|2 

Input Capacitance (CE, CS, UE, RAA /, RFSH) 

- 

7 

C IO 

Input/Output Capacitance 

- 

7 


*This parameter is periodically sampled and is not 100% tested. 
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TC518129AP/ASP/AF/AFW-80/10/12 

TC518129APL/ASPL/AFL/AFWL/AFTL-80/10/12 


Static RAM 



AC Characteristics (Ta = 0 ~ 70°C, V D0 = 5V±10%) (Notes: 5,6, 7,8) 


PARAMETER 


Random Read, Write Cycle Time 


Read Modify Write Cycle Time 


CE Pulse Width 


CE Precharge Time 


EE Access Time 


OE Access Time 


CE to Output in Low -Z 


UE to Output in Low -Z 


Output Active from End of Write 


tCHZ 

Chip Disable to Output in High-Z 

0 

25 

0 

30 

0 

35 

k)HZ 

OE Disable to Output in High-Z 

0 

25 

0 

30 

0 

35 

*WHZ 

Write Enable to Output in High-Z 

0 

25 

0 

30 

0 

35 


OE Output Disable Setup Time 


<5E Output Disable Hold Time 


Read Command Setup Time 


Read Command Hold Time 


Chip Select Setup Time 


Chip Select Hold Time 


Write Pulse Width 


Write Command Hold Time 


Write Command to CE Lead Time 


Data Setup Time from R/W 


Data Setup Time from CE 


Data Hold Time from R/W 


Data Hold Time from CE 


Address Setup Time 


Address Hold Time 


RFSH Command Hold Time 


Auto Refresh Cycle Time 


RFSH Delay Time from CE 


RFSH Pulse Width (Auto Refresh) 


RFSH Precharge Time 


RFSH Pulse Width (Self Refresh) 


CE Delay Time from RFSH (Self Refresh) 


Refresh Period (512 cycles, AO ~ A8) 


Transition Time (Rise and Fall) 
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TC518129AP/ASP/AF/AFW-80/10/12 
Static RAM TC518129APL/ASPL/AFL/AFWL/AFTL-80/10/12 


Notes: 

1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device. 

2) All voltages are referenced to GND. 

3) Iddo anc * boF 4 depend on the cycle time. 

4) Iddo depends on the output loading. Specified values are obtained with the outputs open. 

5) An initial pause of 100|is with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume t T = 5ns. 


7) Timing reference levels . 

Input Levels : V| H = 2.6V input 2 ' 6v V 

V| L = 0.6V o.6v - — f' 

i 

hi.4V 

HOBV_ 


l 

Input Reference Levels . — 2.4V 

V |L = n.flv OUTPUT 

D 

r*2.iv 
[-0 8V 

Output Reference Levels : V 0H = 2.2 V INPUTREFEREN 

V 0L = 0.8V LEVEL 

ICE 

OUTPUT REFERENCE 
LEVEL 


8) Measured with a load equivalent to 2 "TTL loads and 1 0OpF. 


9) tcHZ- toHZ’ twHz define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

10) For write cycles, the input data is latched at the earlier of R/W or CE rising edge. Therefore, the input data must 
be valid during the setup time (t DSW or t DSC ) and hold time (t D HW or toHc)- 

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during t ASC and t/^Q. 


12) The two refresh ope rations , auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V !H . 
Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FA g (min.) 

The timing parameter t FRS must be met for proper device operation under the following conditions: 

• a fter sel f refresh 

• if RFSH = “L" after power-up 
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TC518129AP/ASP/AF/AFW-80/10/12 

TC518129APL/ASPL/AFL/AFWL/AFTL-80/10/12 Static RAM 



















Static RAM 


TC518129 AP/ASP/AF/AFW-80/10/12 
TC518129APL/ASPL/AFL/AFWL/AFTL-80/10/12 



















TC518129AP/ASP/AF/AFW-80/10/12 

TC518129APL/ASPL/AFL/AFWL/AFTL-80/10/12 Static RAM 


Read Modify Wnte Cycle 


V|H 

AO ~ A16 „ 



ry//xy////////>y///yj 



NOTE : A9 ~ A16 = V| H orV, L 
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TC518129AP/ASP/AF/AFW-80/10/12 
Static RAM TC518129APL/ASPL/AFL/AFWL/AFTL-80/10/12 


Auto Refresh 



1 / 01 - 1/08 V ° H _ 
Vql - 


NOTE : CS, OE, R/W, AO - A16 = V 1H or V, L 


Self Refresh 


1 / 01 - 1/08 V ° H _ 
Vot - 


NOTE : CS. OE, R/W, AO - A16 = V, H or V„ 


CS Standby Mode 


1 / 01 — 1/08 


Vou - 

NOTE : (5E, R/W, AO - A16 = V, H or V, L 


la 



a 
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Static RAM 


Notes 
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TOSHIBA 


TC518129APL/AFL/AFWL«0LV/10LV/12LY 

TC518129AFTL80LV/10LV/12LV 


SILICON GATE CMOS 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 

The TC518129A-LV is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129A-LV 
utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and l ow pow er 
storage. The TC518129A-LV operates from a single power supply of 3.135V ~ 5.5V. Refreshing is supported by a refresh (RFSH) 
input which enables two types of refreshing - auto refresh and self refresh. The TC518129A-LV features a static RAM-like interface 
with a write cycle in which the input data is written into the memory cell at the rising edge of RAN thus simplifying the microproces¬ 
sor interface. 

A CS standby mode interface is incorporated in the TC518129A-LV family, with the CE2 pin in the TC518128A-LV family changed 
to a CS pin. The TC518129A-LV is available in a 32-pin, 0.6 inch width plastic DIP, a small outline plastic flat package, and a 32-pin 
thin small outline plastic package (forward type). 


Features 


Pin Connection (Top View) 


• Organization: 131,072 words x 8 bits 

• Low voltage operation: 3.135V - 5.5V 

• Data retention supply voltage: 3.0V ~ 5.5V 

• Fast access time 



TC518129A-LV Family 

-80 

-10 

-12 

t C EA^ Access Time 

80ns 

100ns 

120ns 

toEA^ Access Time 

35ns 

40ns 

50ns 

t RC Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

5.5V 

200pA 

3.0V 

100pA 


• Auto refresh is supported by an internal refresh address counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 512 refresh cycles/8ms 

• Auto refresh power down feature 

• Package 

- TC518129APL: DIP32-P-600 

- TC518129AFL: SOP32-P-450 

- TC518129AFWL: SOP32-P-525 

- TC518129AFTL: TSOP32-P-0820 



32 
i 

17 

TC518129AFTL( Forward) 



Pin Names 


AO ~ A16 

Address Inputs 

FVW 

Read/Write Control Input 

OE 

Output Enable Input 

EEEFf 

Refresh Input 

UE 

Chip Enable Input 

CS 

Chip Select Input 

I/OI ~ 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 


(TSOP) 


PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PIN NAME 

ESI 

mm 

mm 


RAW 

CS 


o 

Q 

> 

EF5R 

^39 

^^9 

SUM 

mm 

A6 

mi 

ta 

PIN NO. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

PIN NAME 

mm 


mm 

E9 

I/OI 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

UE 

ES 

UE 
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TC518129APL/AFL/AFWL/AFTL-80LV/1OLV/12LV Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

CS 

OE 

R/W 

RFSH 

A0-A16 

1/01 ~ 8 

Read 

UR 

H 

L 

mm 

■IMS 

V* 

OUT 

Write 

■9 

H 

* 

mm 


V* 

IN 

CE only Refresh 

■9 

H 

H 

H 

I 

V* 

HZ 

CS Standby 

L 

mm 



| 

* 

HZ 

Auto/Self Refresh 

H 

H 



■ ■ 

* 

HZ 

Standby 

H 

* 

* 

* 

H 

* 

HZ 


H = High level input (V !H ) 

L = Low level input (Vjl) 

= V| H or V| L _ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

V, N 

Input Voltage 

o 

i 

p 

V 

1 

V OUT 

Output Voltage 

-1.0 "7.0 

V 

V DD 

Power Supply Voltage 

-1.0-7.0 

V 

t opr 

Operating Temperature 

0-70 

°c 

t strg 

Storage Temperature 

-55-150 

°c 


Soldering Temperature • Time 

260* 10 

°C • sec 

P D 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 
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Static RAM TC518129APL/AFL/AFWL/AFTL-80LV/1OLV/12LV 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 


V,H 

Input High Voltage 

2.4 

- 

Vqq + 1.0 

V 

2 

V| L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 


Operating Current (Average) 

CE, Address cycling: t RC = t RC min. 

80ns version 

- 

50 

70 



•ddo 

100ns version 

- 

40 

60 

mA 

3,4 


120ns version 

- 

35 

50 



■ddsi 

Standby Current 

CF = V| H RFSH = V|(_| 

- 

- 

1 

mA 


•dDS2 

Standby Current 

UE = V DD - 0.2V, 

RFSH = V DD - 0.2V 

- 

100 

200 

pA 


■ddfi 

Self Refresh Current (Average) 

= V IH- 

RFSH = V| L 

- 

- 

1 

mA 


•dDF2 

Self Refresh Current (Average) 

CE = V DD - 0.2V, 

RFSH = 0.2V 

- 

100 

200 

pA 


•dDF3 

Auto Refresh Current (Average) 

RFSH cycling: t FC = t FC min 

- 

- 

2 

mA 



SE only Refresh Current (Average) 

CE, Address cycling: t RC = t RC min. 

80ns version 

- 

50 

70 



•dDF4 

100ns version 

- 

40 

60 

mA 

3 


120ns version 

- 

35 

50 



■l(L) 

Input Leakage Current 

0V < V| N < V DD , All other Inputs not under test = 0V 

- 

- 

±10 

pA 


'O(L) 

Output Leakage Current 

Output Disabled (CE = V !H or CE = V| H or R/W = V| L ), 

ov<v out <v dd 

- 

- 

±10 

pA 


< 

O 

X 

Output High Level 

Ioh = "5mA 

2.4 

- 

- 

V 


-1 

o 

> 

Output Low Level 

Iql = 4.2mA 

- 

- 

0.4 

V 


Capacitance* (V DD = 5V, Ta = 25°C, f = 1MHz) 






SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 


c n 

Input Capacitance (A0 ~ A16) 

- 

5 



C|2 

Input Capacitance (CE, CS, CE, R/W, RFSH) 

- 

7 

PF 


C IO 

Input/Output Capacitance 

- 

7 




'This parameter is periodically sampled and is not 100% tested. 
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TC518129APL/AFL/AFWL/AFTL-80LV/1OLV/1 21 V Static RAM 



AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) (Notes: 5, 6, 7, 8) 


PARAMETER 


Random Read, Write Cycle Time 


Read Modify Write Cycle Time 


UE Pulse Width 


UE Precharge Time 


UE Access Time 


UE Access Time 


UE to Output in Low -Z 


UE to Output in Low -Z 


Output Active from End of Write 


l CHZ 

Chip Disable to Output in High-Z 

0 

25 

0 

30 

0 

35 

tOHZ 

UE Disable to Output in High-Z 

0 

25 

0 

30 

0 

35 

l WHZ 

Write Enable to Output in High-Z 

0 

25 

0 

30 

0 

35 


UE Output Disable Setup Time 


UE Output Disable Hold Time 


Read Command Setup Time 


Read Command Hold Time 


Chip Select Setup Time 


Chip Select Hold Time 


Write Pulse Width 


Write Command Hold Time 


Write Command to UE Lead Time 


Data Setup Time from R/W 


Data Setup Time from UE 


Data Hold Time from R/W 


Data Hold Time from UE 


Address Setup Time 


Address Hold Time 


RFSH Command Hold Time 


Auto Refresh Cycle Time 


RPSH Delay Time from UE 


RFSH Pulse Width (Auto Refresh) 


RFSH Precharge Time 


RFSH Pulse Width (Self Refresh) 


UE Delay Time from RFSH (Self Refresh) 


Refresh Period (512 cycles, AO ~ A8) 


Transition Time (Rise and Fall) 
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Static RAM TC518129APL/AFL/AFWL/AFTL-80LV/1OLV/12LV 


3.3V Operation 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

3.135 

3.3 

3.465 

V 

2 

V|H 

Input High Voltage 

V DD - 0.2V 


v DD + i.ov 

V 

V|L 

Input Low Voltage 

-0.5 

- 

0.2 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 3.3V±5%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

B 

Operating Current (Average) 

CE, Address cycling: t RC = t RC min. 

- 

15 

20 

mA 

3,4 

•dDS2 

Standby Current 

- 

50 

100 

pA 


•dDF2 

Self Refresh Current (Average) 

- 

50 

100 

pA 


B 

Auto Refresh Current (Average) 

RFSH cycling: t FC = t F c min 

- 

- 

2 

mA 


•dDF4 

CE only Refresh Current (Average) 

CE Address cycling: t RC = t RC min. 

- 

15 

20 

mA 

3 

'l(L) 

Input Leakage Current 

0V < V| N < V DD> All other Inputs not under test = 0V 

- 


±10 

pA 


'o(L) 

Output Leakage Current 

Output Disable, 0V < V OUT < V DD 

- 

B 

±10 

pA 


I 

O 

> 

Output High Level 

l 0H = -1mA 

2.4 

- 

- 

V 


l<DH = -100pA 

V DD - 0.2V 

- 

- 

_i 

o 

> 

Output Low Level 

I 0 l = 2.1mA 

- 

- 

msa 

V 

■ 

Iql = 100|iA 

- 

- 

0.2 
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TC518129APL/AFL/AFWL/AFTL-80LV/1OLV/12LV Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 3.3V±5%) (Notes: 5, 6, 8) 


SYMBOL 

PARAMETER 

tRC 

Random Read, Write Cycle Time 

tRMW 

Read Modify Write Cycle Time 

l CE 

Pulse Width 

l P 

CE Precharge Time 

tCEA 

CE Access Time 

l OEA 

(5E Access Time 

tcLZ 

CE to Output in Low -Z 

l OLZ 

(5E to Output in Low -Z 

tWLZ 

Output Active from End of Write 

tCHZ 

Chip Disable to Output in High-Z 

tOHZ 

(5E Disable to Output in High-Z 

l WHZ 

Write Enable to Output in High-Z 

tODS 

OE Output Disable Setup Time 

k)DH 

OE Output Disable Hold Time 

l RCS 

Read Command Setup Time 

tRCH 

Read Command Hold Time 

t W p 

Write Pulse Width 

twCH 

Write Command Hold Time 

tcWL 

Write Command to UE Lead Time 

*DSW 

Data Setup Time from R/W 

tpsc 

Data Setup Time from UE 

*DHW 

Data Hold Time from R/W 

tDHC 

Data Hold Time from CE 

Use 

Address Setup Time 

Uhc 

Address Hold Time 

tRHC 

RFSH Command Hold Time 

l FC 

Auto Refresh Cycle Time 

tRFD 

RESH Delay Time from CE 

l FAP 

RFSH Pulse Width (Auto Refresh) 

Up 

RFSH Precharge Time 

tFAS 

EF5R Pulse Width (Self Refresh) 

Urs 

£E Delay Time from RFSH (Self Refresh) 

tREF 

Refresh Period (512 cycles, AO ~ A8) 

t T 

Transition Time (Rise and Fall) 



Timing Reference Levels: 

Input Reference Levels: 1.5V/1,5V 
Output Reference Levels: 1.5V/1.5V 


D-106 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 



































































































































Static RAM TC518129APL/AFL/AFWL/AFTL-80LV/1OLV/12LV 


Notes: 

1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device. 


2) All voltages are referenced to GND. 


3) Iddo ancl boF 4 depend on the cycle time. 


4) l DD0 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 10Ops with high CE is required after power-up before proper device operation is achieved. 


6) AC measurements assume t T = 5ns. 

7) Timing reference levels 

Input Levels : V| H = 2.6V 

V| L = 0.6V 

Input Reference Levels : V !H = 2.4V 

V, L = 0.8V 

Output Reference Levels : V 0 h = 2.2V 

V 0L = 0.8V 


2.6V—™—' v , 

INPUT X 

0.6V— —7 

-i.«v 

-o.av__ 


L . _ 

OUTPUT 


r 2.iv 

H0 8V 

INPUT REFEREN 

ICE 

OUTPUT REFERENCE 


LEVEL LEVEL 


8) Measured with a load equivalent to 2 TTL loads and lOOpF. 


9) tcHZ> toHZ> twHZ define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

10) For write cycles, the input data is latched at the earlier of R/W or CE rising edge. Therefore, the input data must 
be valid during the setup time (t D sw or t D sc) ar| d hold time (t DHW or t DHC ). 

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during t AS c an d t^Ho 


12) The two refresh ope rations , auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V jH . 
Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FA s (min.) 

The timing parameter t FR s must be met for proper device operation under the following conditions: 

• a fter sel f refresh 

• if RFSH = “L” after power-up 
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TC518129APL/AFL/AFWL/AFTL-80LV/1OLV/12LV Static RAM 


Data Retention Characteristics (Ta = 0 ~ 70°C) 


































Static RAM TC518129APL/AFL/AFWL/AFTL-80LV/1OLV/12LV 


































Static RAM TC518129APL/AFL/AFWL/AFTL-80LV/1OLV/12LV 
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TC518129APL/AFL/AFWL/AFTL-80LV/1OLV/12LV Static RAM 
Auto Refresh 



NOTE : CS, OE, R/W, AO ~ A16 = V, H or V, L 


Self Refresh 




NOTE : CS, OE, R/W, AO ~ A16 = V, H or V, L 


CS Standby Mode 




1/01-1/08 V ° H _ 

V 0L — 

NOTE : OE, R/W, AO ~ A16 = V, H or V IL 
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Static RAM TC518129APL/AFL/AFWL/AFTL-80LV/1OLV/12LV 


lnn» Vno Characteristics 



Innp? Temp. Characteristics 
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TC518129APL/AFL/AFWL/AFTL-80LV/1OLV/12LV Static RAM 


Battery Backup Application Example 



*1: Ceramic condenser 
*2: Tantalum condenser 

(A large bypass condenser is preferable to absorb noise when the power supply is switched.) 

This circuit does not have memory protection. Therefore, rapid turnoff of the power supply must be avoided. Enter the Self 
Refresh mode before changing to the battery backup power supply. 
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TOSHIBA 


TC518129AFWI-10 


SILICON GATE CMOS 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


Description 

The TC518129AFWI is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129AFWI 
utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high s peed a nd low power 
storage. The TC518129AFWI operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which 
enables two types of refreshing - auto refresh and self refresh. The TC518129AFWI features a static RAM-like interface with a write 
cycle in which the input data is written into the memory cell at the rising edge of RAN thus simplifying the microprocessor interface. 

A CS standby mode interface is incorporated in the TC518129AFWI, with the CE2 pin in the TC518128A family changed to a CS 
pin. The TC518129AFWI is guaranteed over an operating temperature range of -40 ~ 85°C so the TC518129AFWI is suitable for use 
in wide operating temperature systems. It is available in a 32-pin, 0.525 inch small outline plastic flat package. 


Features 

• Organization: 131,072 words x 8 bits 

• Single 5V power supply 

• Fast access time 


t CEA CE Access Time 

100ns 

toEA^ Access Time 

40ns 

t RC Cycle Time 

160ns 

Power Dissipation 

330mW 

Self Refresh Current 

200pA 


• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Wide operating temperature: -40 ~ 85°C 

• Inputs and outputs TTL compatible 

• Refresh: 512 refresh cycles/8ms 

• Auto refresh power down feature 

• Package 

- TC518129AFWI: SOP32-P-525 


Pin Connection 


RFSHC 1 
A16C 2 
A14C 3 
A12C 4 
A7C S 
A6C 6 
ASC 7 

A4C 8 

A3C 9 
A2 c 10 
AlC 11 
A0C 12 
1/01 C 13 
1/02 C 14 
1/03C IS 
GNDC 16 


32 3 V™ 
31 3 A15 
30 3 CS 
29 3 R/w 
28 3 A13 
27 3 A8 
26 3 A9 
25 3 All 
24 

23 3£10 
22 3 C E 
21 3 1/08 
20 3 1/07 
19 3 1/06 
18 3 1/05 
17 3 1/04 


Pin Names 


AO ~ A16 

Address Inputs 

R/W 

Read/Write Control Input 

UE 

Output Enable Input 

RFSH 

Refresh Input 

CE 

Chip Enable Input 

CS 

Chip Select Input 

1/01 ~ 1/08 

Data Inputs/Outputs 

o 

Q 

> 

Power 

GND 

Ground 
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TC518129AFWI-10 


Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

CS 

OE 

R/W 

RFSH 

A0-A16 

1/01-8 

Read 

m 

H 

L 

mm 

■DH 

V* 

OUT 

Write 

SB 

H 

* 

MM 


V* 

IN 

CE only Refresh 

mm 

H 

H 

H 

1 

V* 

HZ 

CS Standby 

L 

n 

■■ 

* 

■ 

* 

HZ 

Auto/Self Refresh 

H 

mm 

1 

* 

■ I 

* 

HZ 

Standby 

H 

* 

* 

* 

H 

* 

HZ 


H = High level input (V iH ) 

L = Low level input (V|[J 
= V|H° r V| L _ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

— 

Input Voltage 

O 

K 

l 

o 

V 

1 

V OUT 

Output Voltage 

1 

o 

q 

V 

O 

Q 

> 

_1 

Power Supply Voltage 

o 

q 

V 

■si 

Operating Temperature 

-40 ~ 85 

°c 


Storage Temperature 

-55-150 

°c 


Soldering Temperature • Time 

260* 10 

°C • sec 

Pd 

Power Dissipation 

600 

mW 

buT 

Short Circuit Output Current 

50 

mA 
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Static RAM 


TC518129AFWI-10 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 


V| H 

Input High Voltage 

2.4 

- 

V D d + 1-0 

V 

2 

V| L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


DC Characteristics (Ta = -40 - 85°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

•ddo 

Operating Current (Average) 

£E, Address cycling: t RC = t RC min. 

- 

40 

60 

mA 

3,4 

!ddsi 

Standby Current 

CE = V| H HFSH = V| H 

- 

- 

1 

mA 


•dDS2 

Standby Current 

CE = V DD - 0.2V, 

RF$H = V DD - 0.2V 

- 

100 

200 

pA 


■ddfi 

Self Refresh Current (Average) 

CE = V| H , 

RFSH = V| L 

- 

- 

1 

mA 


!dDF2 

Self Refresh Current (Average) 

UE = V DD - 0.2V, 

RFSH = 0.2V 

- 

100 

200 

fa 


■dDF3 

Auto Refresh Current (Average) 

RFSH cycling: t FC = t FC min 

- 

- 

2 

mA 


!dDF4 

EE only Refresh Current (Average) 

£E, Address cycling: t RC = t RC min. 

- 

40 

60 

mA 

3 

>I(L) 

Input Leakage Current 

0V < V| N < V DD , All other Inputs not under test = 0V 

- 

- 

±10 

pA 


'O(L) 

Output Leakage Current 

Output Disabled (EE = V !H or EE = V !H or R/W = V iL ), 

0V < V 0 y T < V DD 

- 

- 

±10 

pA 


V OH 

Output High Level 
l OH = -5mA 

2.4 

- 

- 

V 


V OL 

Output Low Level 

Iql = 4.2mA 

- 

- 

0.4 

V 



Capacitance* (V DD = 5V, Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

c ll 

Input Capacitance (A0 ~ A16) 

- 

5 

PF 

C|2 

Input Capacitance (CE, CS, OE, RAA/, RFSH) 

- 

7 

C IO 

Input/Output Capacitance 

- 

7 


‘This parameter is periodically sampled and is not 100% tested. 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 


D-117 







TC518129AFWI-10 Static RAM 


AC Characteristics (Ta = -40 ~ 85°C, V DD = 5V±10%) (Notes: 5,6,7,8) 


SYMBOL 

PARAMETER 

-10 

UNIT 

NOTES 

MIN. 

MAX. 

l RC 

Random Read, Write Cycle Time 

160 

- 



IrMW 

Read Modify Write Cycle Time 

235 

- 



l CE 

UE Pulse Width 

100 

10,000 



l P 

UE Precharge Time 

50 

- 



l CEA 

CE Access Time 

- 

100 



tOEA 

(5E Access Time 

- 

40 



tcLZ 

CE to Output in Low -Z 

30 

- 



k)LZ 

UE to Output in Low -Z 

0 

- 



l WLZ 

Output Active from End of Write 

0 

- 



*CHZ 

Chip Disable to Output in High-Z 

0 

30 


9 

tOHZ 

OE Disable to Output in High-Z 

0 

30 


9 

twHZ 

Write Enable to Output in High-Z 

0 

30 


9 

tODS 

OE Output Disable Setup Time 

0 

- 



l ODH 

OE Output Disable Hold Time 

10 

- 



l RCS 

Read Command Setup Time 

0 

- 



tRCH 

Read Command Hold Time 

0 

- 



l CSS 

Chip Select Setup Time 

0 

- 

ns 


l CSH 

Chip Select Hold Time 

25 

- 


t W p 

Write Pulse Width 

70 

- 



twCH 

Write Command Hold Time 

70 

10,000 



tcWL 

Write Command to £E Lead Time 

70 

10,000 



l DSW 

Data Setup Time from R/W 

35 

- 


10 

tosc 

Data Setup Time from CE 

35 

- 


10 

tDHW 

Data Hold Time from R/W 

0 

- 


10 

tDHC 

Data Hold Time from CE 

0 

- 


10 

Use 

Address Setup Time 

0 

- 


11 

Uhc 

Address Hold Time 

25 

- 


11 

l RHC 

RFSH Command Hold Time 

15 

- 



Uc 

Auto Refresh Cycle Time 

160 

- 



tRFD 

RFSH Delay Time from UE 

50 

- 



Uap 

RFSH Pulse Width (Auto Refresh) 

30 

8,000 


12 

t F p 

RFSH Precharge Time 

30 

- 


12 

Uas 

RFSH Pulse Width (Self Refresh) 

8,000 

- 


12 

*FRS 

UE Delay Time from RFSH (Self Refresh) 

190 

- 


12 

l REF 

Refresh Period (512 cycles, AO ~ A8) 

- 

8 

ms 


tr 

Transition Time (Rise and Fall) 

3 

50 

ns 
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Static RAM 


TC518129 AFWI-10 


Notes: 

1) Stress greater than those listed under “Maximum Ratings* may cause permanent damage to the device. 

2) All voltages are referenced to GND. 


3) Iddo ancl boF 4 depend on the cycle time. 

4) l DD0 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of IOOjis with high CE is required after power-up before proper device operation is achieved. 


6) AC measurements assume t T = 5ns. 


7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 


V| H = 2.6 V 
V| L = 0.6V 

V| H = 2.4V 
V, L = 0.8V 

V OH = 2.2V 
V 0L = 0.8V 


2.6 V —-.—v 

INPUT X 

0.6V— — " 

-2.4V 

-n 


OUTPUT 

"\jfT3v 


INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


8) Measured with a load equivalent to 2 TTL loads and lOOpF. 


9) tcHZ> toHZ> twHZ define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

10) For write cycles, the input data in latched at the earlier of RAN or CE rising edge. Therefore, the input data must 
be valid during the setup time (t DSW or t DS c) and hold time (to HW or t DH c)- 

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during l^sc and t^Q. 


12) The two refresh ope rations , auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V !H . 
Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FAS (min.) 

The timing parameter t FP g must be met for proper device operation under the following conditions: 

• a fter sel f refresh 

• if RFSH = “L” after power-up 
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TC518129AFWI-10 


Static RAM 





















Static RAM 


TC518129 AFWI-10 


Auto Refresh 



NOTE : CS, OE, RAN, AO - A16 = V 1H or V, L 


Self Refresh 



NOTE : CS, OE, RAN, AO ~ A16 = V, H or V !L 


CS Standby Mode 
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Static RAM 


Notes 
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TOSHIBA 


TC518129BPL/BSPL/BFL/BFWL/BFTL-70/80/10 

TC518129BPL/BSPL/BFL/BFWL/BFIL-70L/80L/10L 

SILICON GATE CMOS ~ ~~~ ~~~~ ~~~ 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


Description 

The TC518129B is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129B utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacit y, high speed and low power storage. The 
TC518129B operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC518129B features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of RA/V thus simplifying the microprocessor interface. 

A CS standby mode interface is incorporated in the TC518129B family, with the CE2 pin in the TC518128B family changed to a 
CS pin. The TC518129B is available in a 32-pin, 0.6 inch and 0.3 inch width plastic DIR a small outline plastic flat package, and a 32- 
pin thin small outline plastic package (forward type). 


Features 


• Organization: 131,072 words x 8 bits 

• Single 5V power supply 

• Fast access time 



TC518129B Family 

-70 

-80 

-10 

t CEA £E Access Time 


80ns 

100ns 

t 0 EA^E Access Time 


30ns 

40ns 

t RC Cycle Time 

115ns 

130ns 

160ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

200pA (L version) 

50pA (LL version) 


• Auto refresh is supported by an internal refresh address 
counter 


• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 512 refresh cycles/8ms 


• Auto refresh power down feature 

• Package 


- TC518129BPL 

- TC518129BFL 

- TC518129BSPL 

- TC518129BFWL 

- TC518129BFTL 


DIP32-P-600 

SOP32-P-450 

DIP32-P-300 

SOP32-P-525 

TSOP32-P-0820 


Pin Connection (Top View) 


RFSH E 
A 16 C 

A14C 

A12C 

A7C 
A6C 
A5 E 
A4C 
A3 C 
A2C 
AlC 
A0C 

1/01 c 

1/02 E 
1/03 C 

GNDC 


32 3 y 

31 3 aT 5 
30 3 CS 
29 3 R/W 
28 3 A13 
27 3 A8 
26 3 A9 
25 3 All 
24 3*5£ 
23 3 A10 
22 3 CE 
21 3 1/08 
20 3 1/07 
19 3 1/06 
18 3 1/05 
17 3 |/04 


32 

1 

17 

TC518129BFTL( Forward) 


1 = O 


TC518129BPL / BFL / BSPL / BFWl 


Pin Names 


AO ~ A16 

Address Inputs 

R/W 

Read/Write Control Input 

UE 

Output Enable Input 

RFSH 

Refresh Input 

UE 

Chip Enable Input 

CS 

Chip Select Input 

1/01 ~ 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 


(TSOP) 


PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PIN NAME 


mm 

m 

129 

R/W 

CS 

Ai5 

V DD 

RFSH 

A 16 

IBB 


mm 

mm 

mm 

mi 

PIN NO. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

PIN NAME 

ES 


wm 


1/01 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CE 


UE 
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TC518129BPL/BSPL/BFL/BFWL/BFTL-70/80/10 
TC518129BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

CS 

OE 

R/W 

RFSH 

A0-A16 

1/01-8 

Read 

mm 

H 

L 

mm 

■ ■ 

V* 

OUT 

Write 

■9 

H 

* 

■■ 


V* 

IN 

CE only Refresh 

mm 

H 

H 

H 


V* 

HZ 

CS Standby 

L 

mm 

■ 

■ 

■■ 

* 

HZ 

Auto/Self Refresh 

H 

■■ 



n 

* 

HZ 

Standby 

H 

* 

* 

* 

H 

* 

HZ 


H = High level input (V| H ) 

L = Low level input (ViJ 
= V| H or V| L _ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

V,N 

Input Voltage 

o 

t 

o 

_ 

V 

1 

V OUT 

Output Voltage 

-1.0 ~ 7.0 

V 

V DD 

Power Supply Voltage 

o 

* 

q 

V 

BBSS 

Operating Temperature 

0 ~ 70 

°c 


Storage Temperature 

-55-150 

°c 

Tsolder 

Soldering Temperature • Time 

260* 10 

°C • sec 

Pd 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 
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TC518129BPL/BSPL/BFL/BFWL/BFTL-70/80/10 
Static RAM TC518129BPL/BSPL/BFL/BFWL/BFTL-70L/80L/1OL 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 


V, H 

Input High Voltage 

2.4 

- 

Vqo +1.0 

V 

2 

V| L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


DC Characteristics (Ta = 0 - 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 


Operating Current (Average) 

CE, Address cycling: tRc = Irc nrn'n. 

70ns version 

- 

50 

70 



■ddo 

80ns version 

- 

40 

60 

mA 

3,4 


100ns version 

- 

35 

50 



•ddsi 

Standby Current 

CE = V|r rPSH = V|r 

- 

- 

1 

mA 


•dDS2 

Standby Current 

L version 

- 

100 

200 

pA 


CE = V DD - 0.2V, RFSH = V DD - 0.2V 

LL version 

- 

35 

50 

pA 


'ddfi 

Self Refresh Current (Average) 

CE = V|r, RFSH = V|l 

- 

- 

1 

mA 


*DDF2 

Self Refresh Current (Average) 

L version 

- 

100 

200 

pA 


CE = V DD - 0.2V, RFSH = 0.2V 

LL version 

- 

35 

50 

pA 


•dDF3 

Auto Refresh Current (Average) 

RFSH cycling: t FC = t FC min 

- 

- 

2 

mA 



CE only Refresh Current (Average) 

CE, Address cycling: t RC = t RC min. 

70ns version 

- 

50 

70 



■dDF4 

80ns version 

- 

40 

60 

mA 

3 


100ns version 

- 

35 

50 



'l(L) 

Input Leakage Current 

0V < V )N < V DD , All other Inputs not under test = 0V 

- 

- 

±10 

pA 


'O(L) 

Output Leakage Current 

Output Disabled (CE = V )H or CE = V| H or R/W = V jL ), 

0V<V OU T<V DD 

- 

- 

±10 

pA 


V 0 H 

Output High Level 
'oh = '"1 m A 

2.4 

- 

- 

V 


_i 

O 

> 

Output Low Level 

Iql = 2.1mA 

- 

- 

0.4 

V 


Capacitance* (V DD = 5V, Ta = 25°C, f = 1MHz) 






SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 


c M 

Input Capacitance (A0 ~ A16) 

- 

5 



C| 2 

Input Capacitance (CE, CS, CE, R/W, RFSH) 

- 

7 

PF 


C IO 

Input/Output Capacitance 

- 

7 




‘This parameter is periodically sampled and is not 100% tested. 
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TC518129BPL/BSPL/BFL/BFWL/BFTL-70/80/10 

TC518129BPL/BSPL/BFL/BFWL/BFTL-70L/80L/1OL Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) (Notes: 5,6, 7,8) 


SYMBOL 

PARAMETER 

-70 

-80 

-10 


MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

Irc 

Random Read, Write Cycle Time 

115 

- 

130 

- 

160 

- 

l RMW 

Read Modify Write Cycle Time 

160 

- 

180 

- 

220 

- 

*CE 

CE Pulse Width 

70 

10,000 

80 

10,000 

100 

10,000 

l P 

CE Precharge Time 

35 

- 

40 

- 

50 

- 

l CEA 

CE Access Time 

- 

70 

- 

80 

- 

100 

l OEA 

CE Access Time 

- 

25 

- 

30 

- 

40 

ICLZ 

CE to Output in Low -Z 

20 

- 

20 

- 

20 

- 

l OLZ 

CE to Output in Low -Z 

0 

- 

0 

- 

0 

- 

tWLZ 

Output Active from End of Write 

0 

- 

0 

- 

0 

- 

ICHZ 

Chip Disable to Output in High-Z 

0 

20 

0 

20 

0 

25 

toHZ 

CE Disable to Output in High-Z 

0 

20 

0 

20 

0 

25 

IWHZ 

Write Enable to Output in High-Z 

0 

25 

0 

25 

0 

30 

lODS 

CE Output Disable Setup Time 

0 

- 

0 

- 

0 

- 

l ODH 

CE Output Disable Hold Time 

10 

- 

10 

- 

10 


*RCS 

Read Command Setup Time 

0 

- 

0 

- 

0 


Irch 

Read Command Hold Time 

0 

- 

0 

- 

0 

- 

less 

Chip Select Setup Time 

0 

- 

0 

- 

0 

- 

ICSH 

Chip Select Hold Time 

20 

- 

25 

- 

30 

- 

t W p 

Write Pulse Width 


- 

25 

- 

30 

- 

*WCH 

Write Command Hold Time 

m 

10,000 

40 

10,000 

50 

10,000 

l CWL 

Write Command to CE Lead Time 

20 

10,000 

25 

10,000 

30 

10,000 

l DSW 

Data Setup Time from R/W 

15 

- 

20 

- 

25 

- 

Idsc 

Data Setup Time from CE 

15 

- 

20 

- 

25 

- 

l DHW 

Data Hold Time from R/W 

0 

- 

0 

- 

0 

- 

Idhc 

Data Hold Time from CE 

0 

- 

0 

- 

0 

- 

Iasc 

Address Setup Time 

0 

- 

0 

- 

0 

- 

Uhc 

Address Hold Time 

20 

- 

25 

- 

30 

- 

Irhc 

RFSH Command Hold Time 

15 

- 

15 

- 

15 

- 

l FC 

Auto Refresh Cycle Time 

115 

- 

130 

- 

160 

- 

Irfd 

RFSH Delay Time from CE 

35 

- 

40 

- 

50 

- 

*fap 

RFSH Pulse Width (Auto Refresh) 

30 

8,000 

30 

8,000 

30 

8,000 

l FP 

RFSH Precharge Time 

30 

- 

30 

- 

30 

- 

l FAS 

RFSH Pulse Width (Self Refresh) 

8,000 

- 

8,000 

- 

8,000 

- 

Urs 

CE Delay Time from RFSH (Self Refresh) 

160 

- 

160 

- 

190 

- 

Iref 

Refresh Period (512 cycles, AO ~ A8) 

- 

8 

- 

8 

- 

8 

t T 

Transition Time (Rise and Fall) 

3 

50 

3 

50 

3 

50 
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TC518129BPL/BSPL/BFL/BFWL/BFTL-70/80/10 
Static RAM TC518129BPL/BSPL/BFL/BFWL/BFTL-70L/80L/101- 


Notes: 

1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device. 

2) All voltages are referenced to GND. 


3) Iddo ancl boF 4 depend on the cycle time. 


4) l DD0 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 1OOjis with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume t T = 5ns. 


7) Timing reference levels 

Input Levels : V| H = 2.6V 

V, L = 0.6V 

Input Reference Levels : V| H = 2.4V 

V| L = 0.8V 

Output Reference Levels : V 0 h = 2.2V 

V 0L = 0.8V 

8) Measured with a load equivalent to 1 TTL load and 10OpF. 


2.6V— 

INPUT X 

0-6V ■ r 

-2.4V 

-o BV_ 

n 


OUTPUT 

CA 

-2.iv 
-0 8V 


] 



INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


9) tcHZ> toHz- twHZ define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 


10) For write cycles, the input data is latched at the earlier of RA/V or CE rising edge. Therefore, the 
input data must be valid during the setup time fosw or bsc) and hold time (t DHW or t DHC ). 

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be 
valid during t AS c and t AHC . 


12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE = V ih . 

Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FAS (min.) 

The timing parameter t FRS must be met for proper device operation under the following conditions: 

• a fter sel f refresh 

• if RFSH = “L” after power-up 
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TC518129BPL/BSPL/BFL/BFWL/BFTL-70/80/10 
TC518129BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L Static RAM 














TC518129BPL/BSPL/BFL/BFWL/BFTL-70/80/10 
Static RAM TC518129BPL/BSPL/BFL/BFWL/BFTL-70L/80L/1OL 


Write Cycle 2 (OE Clocked) 


l RC 



Write Cycle 3 (OE Fixed Low) 














TC518129BPL/BSPL/BFL/BFWL/BFTL-70/80/10 
TC518129BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L Static RAM 



1 / 01 - 1/08 
I v oh- 

L -° UT Vo,- 


CE Only Refresh 


V|H 
CS VlL 



V 0 H- 

1 / 01 - 1/08 *. 



Note: A9~A16 = V|h orV,, 
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TC518129BPL/BSPL/BFL/BFWL/BFTL-70/80/10 
Static RAM TC518129BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L 



Note : CS, OE, R/W, AO ~ A16 = V IH or V, L 

Self Refresh 



Note : CS, OE, RA/V, AO ~ A16 = V, H or V IL 

CS Standby Mode 



Voi - 


Note : OE, R/W, AO ~ A16 = V IH or V, 


“IL 


HorL 
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Static RAM 


Notes 
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TOSHIBA 


TC518129BPL/BFL/BFWL/BFrL-70V/80V/10V 


SILICON GATE CMOS 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


Description 

The TC518129B-V is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129B-V 
utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power 
storage. The TC518129B-V operates from a single power supply of 2.7 ~ 5.5V. Refreshing is supported by a refresh (RFSH) input 
which enables two types of refreshing - auto refresh and self refresh. The TC518129B-V features a static RAM-like interface with a 
write cycle in which the input data is written into the memory cell at the rising edge of RAN thus simplifying the microprocessor 
interface. 

A CS standby mode interface is incorporated in the TC518129B-V family, with the CE2 pin in the TC518128B-V family changed 
to a CS pin. The TC518129B-V is available in a 32-pin, 0.6 inch width plastic DIP, a small outline plastic flat package, and a 32-pin thin 
small outline plastic package (forward type). 


Features 

• Organization: 131,072 words x 8 bits 

• Low voltage operation: 2.7V ~ 5.5V 

• Data retention supply voltage: 2.7V ~ 5.5V 

• Fast access time 



TC518129B-V Family 

-70 

-80 

-10 

tcEA^ Access Time 

70ns 

80ns 

100ns 

toEA^ Access Time 

25ns 

30ns 

40ns 

t R c Cycle Time 

115ns 

130ns 

160ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

5.5V 

50pA 

3.0V 

25pA 


• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 512 refresh cycles/8ms 

• Auto refresh power down feature 

• Package 

- TC518129BPL-V: DIP32-P-600 

- TC518129BFL-V: SOP32-P-450 

- TC518129BFWL-V: SOP32-P-525 

- TC518129BFTL-V: TSOP32-P-0820 


Pin Connection (Top View) 


RFSHC 

1 

A16C 

2 

A14C 

3 

A12C 

4 

A7C 

5 

A6C 

6 

A5C 

7 

A4C 

8 

A3C 

9 

A2C 

10 

A1C 

11 

A0 C 

12 

1/01 c 

13 

1/02 C 

14 

1/03 C 

15 

GNDC 

16 


32 

31 

3Att 

30 

3 CS 

29 

3 R/W 

28 

3 A13 

27 

3 A8 

26 

3 A9 

25 

3 All 

24 

3 51 

23 

22 

ItP 

21 

3 1/08 

20 

3 1/07 

19 

3 1/06 

18 

3 1/05 

17 

3 1/04 


32 
1 

17 

TC518129BFTL(Forward) 



TC51B129BPL/BFL/BFWL 
Pin Names 


AO ~ A16 

Address Inputs 

R/W 

Read/Write Control Input 

UE 

Output Enable Input 

RFSH 

Refresh Input 

Ce 

Chip Enable Input 

CS 

Chip Select Input 

1/01 ~ 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 


(TSOP) 


PIN NO. 

1 

2 

3 

4 

5 

6 

JLJ 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PIN NAME 

ESI 

El 

El 

ESI 

R/W 

CS 

ESI 

V DD 

RFSH 

ES 

ESI 

B9 

El 

As 

IE9I 


PIN NO. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

PIN NAME 


ie^i 

wm 

ESI 

1/01 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CE 

ms 

5E 
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Static RAM 


Block Diagram 


Vdd 

1 


GND 

1 


r\ COLUMN 
A16-9 8) ADDRESS 
W BUFFER (8) 


r-A ROW 

A8-0 9 j ADDRESS 
l!/ BUFFER (9) 


CLOCK 


CS°-H 


GENERATOR 


RFSH °- 
01 o- 


R/W o- 


3 


REFRESH 

C0UNTER( 9) 

-.. 


COLUMN 

DECODER 


SENSE AMP. 
I/O GATE 


512 




M i*H 


MEMORY 

ARRAY 

512x256x8 


H 

3 ^ 
a. oo 
z — 
— a c 

Ui 

< 

f- u. 
< 3 
Q m 






3 

a._ 

I— 00 
3 s -" 
One 

I 

< => 

Q 00 


:=€> 

9 > 


I 

!M 

REFRESH 

— 

REFRESH 

n 


CONTROLLER 


TIMER 


1 


01 

1 

1/08 


Operating Mode 


PIN 

MODE 

CE 

CS 

OE 

R/W 

RFSH 

___ 

A0-A16 

1/01 ~ 8 

Read 

m 

H 

L 

n 


V* 

OUT 

Write 

si 

H 

* ' 

mm 


V* 

IN 

CE only Refresh 

mm 

H 

H 

H 

1 

V* 

HZ 

CS Standby 

L 

mm 


' 

■ 

* 

HZ 

Auto/Self Refresh 

H 

mM 



■■ 

* 

HZ 

Standby 

H 

* 

* 

* 

H 

* 

HZ 


H = High level input (V !H ) 

L = Low level input (V !L ) 

= v ih or v il _ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are “* 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

— 

Input Voltage 

O 

2 

■Nl 

b 

V 

1 

VOUT 

Output Voltage 

o 

N.' 

2 

O 

V 

V DD 

Power Supply Voltage 

b 

2 

■vl 

o 

V 


Operating Temperature 

0 ~ 70 

°c 

■m 

Storage Temperature 

-55 ~ 150 

°c 


Soldering Temperature • Time 

260* 10 

°C • sec 

p D 

Power Dissipation 

600 

mW 

■out 

Short Circuit Output Current 

50 

mA 


D-136 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 












































































Static RAM 


TC518129BPL/BFL/BFWL/BFTL-70V/80V/1OV 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 


V|H 

Input High Voltage 

2.4 

- 

Vqd + 1-0 

V 

2 

V|L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

taDO 

Operating Current (Average) 

CE, Address cycling: t RC = t RC min. 

70ns version 

- 

50 

70 

mA 

3,4 

80ns version 

- 

40 

60 

100ns version 

- 

35 

50 

■ddsi 

Standby Current 

CE = V| H RF5H = V| H 

- 

- 

1 

mA 


>DDS2 

Standby Current 

CE = V DD - 0.2V, RFSH = V DD - 0.2V 

- 

35 

50 

pA 


•ddfi 

Self Refresh Current (Average) 

CE = V| R , RFSH = V|l 

- 


1 

mA 


>DDF2 

Self Refresh Current (Average) 

CE = V DD - 0.2V, RFSH = 0.2V 

- 

35 

50 

pA 


>DDF3 

Auto Refresh Current (Average) 

RFSH cycling: t FC = t FC min. 

- 

- 

2 

mA 


■dDF4 

CE only Refresh Current (Average) 

CE, Address cycling: t RC = t RC min. 

70ns version 

- 

50 

70 

mA 

3 

80ns version 

- 

40 

60 

100ns version 

- 

35 

50 

■l(L) 

Input Leakage Current 

0V < V tN < V DD , All other Inputs not under test = 0V 

- 

- 

±10 

pA 


■o(L) 

Output Leakage Current 

Output Disabled (CE = V| H or CE = V| H or R/W = V| L ), 

0V S Vqut- V DD 

- 

- 

±10 

pA 


V OH 

Output High Level 

Iqh = *1.0mA 

2.4 

- 

- 

V 


_i 

O 

> 

Output Low Level 
l 0L = 2.1mA 

- 

- 

0.4 

V 


Capacitance* (V DD = 5V, Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 


Cn 

Input Capacitance (A0 ~ A16) 

- 

5 



C|2 

Input Capacitance (CE, CS, CE, R/W, RFSH) 

- 

7 

PF 

C IO 

Input/Output Capacitance 

- 

7 



This parameter is periodically sampled and is not 100% tested. 
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TC518129BPL/BFL/BFWL/BFTL-70V/80V/1OV Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) (Notes: 5, 6, 7, 8) 


-70 


PARAMETER 


Random Read, Write Cycle Time 


t RMW Read Modify Write Cycle Time 


EE Pulse Width 


EE Precharge Time 


EE Access Time 


EE Access Time 


EE to Output in Low -Z 


EE to Output in Low -Z 


Output Active from End of Write 



MIN. MAX. 


130 


EE Output Disable Setup Time 


EE Output Disable Hold Time 


Read Command Setup Time 


Read Command Hold Time 


Chip Select Setup Time 


Chip Select Hold Time 


Write Pulse Width 


-10 

MIN. 

MAX. 

160 

- 

220 

- 

100 

10,000 



toHZ 

Chip Disable to Output in High-Z 

0 

20 

0 

20 

0 

25 

tolHZ 

EE Disable to Output in High-Z 

0 

20 

0 

20 

0 

25 

l WHZ 

Write Enable to Output in High-Z 

0 

25 

0 

25 

0 

30 


l ODH 


toes 


toCH 


toss 


toSH 


t W p 


twCH Write Command Hold Time 


Write Command to EE Lead Time 


Data Setup Time from R/W 


Data Setup Time from EE 


Data Hold Time from R/W 


Data Hold Time from EE 


Address Setup Time 


Address Hold Time 


RFSH Command Hold Time 


Auto Refresh Cycle Time 


RFSH Delay Time from EE 


RFSH Pulse Width (Auto Refresh) 


RFSH Precharge Time 


EEEFf Pulse Width (Self Refresh) 


EE Delay Time from RFSH (Self Refresh) 


Refresh Period (512 cycles, AO ~ A8) 


Transition Time (Rise and Fall) 
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Static RAM 


TC518129BPL/BFL/BFWL/BFTL-70V/80V/1OV 


3.0V Operation 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

_i 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

c\i 

3.0 

3.3 

V 

2 

V| H 

Input High Voltage 

V DD - 0.2V 

- 

V DD + 1.0V 

V 

V,L 

Input Low Voltage 

-0.5 

- 

0.2 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 3.0V±0.3V) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

b 

Operating Current (Average) 

EE Address cycling: t R c = t RC min. 

- 

15 

20 

mA 

3,4 

■dDS2 

Standby Current 

- 

15 

25 

pA 


( DDF2 

Self Refresh Current (Average) 

- 


MM 

pA 


B 

Auto Refresh Current (Average) 

RFSH cycling: t F c = t F c min. 

- 

- 

B 

mA 


B 

CE only Refresh Current (Average) 

EE Address cycling: t R c = t RC min. 

- 

15 

20 

mA 

3 

•kl) 

Input Leakage Current 

0V < V|n < V DD , All other Inputs not under test = 0V 

- 

a 

±10 

pA 


'O(L) 

Output Leakage Current 

Output Disable, 0V < V 0 ut ^ V DD 

- 

■ 

±10 

pA 

|| 

X 

O 

> 

Output High Level 

Iqh = -1mA 

2.4 


- 

V 

■ 

Iqh = -100pA 

V DD - 0.2V 

- 

- 

V OL 

Output Low Level 

Iql = 2.1mA 

- 

- 

0.4 

V 

■ 

Iql ~ 100pA 

- 

- 

0.2 
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TC518129BPUBFL/BFWL/BFTL-70V/80V/1OV 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 3.0V±0.3V) (Notes: 5, 6,8) 


SYMBOL 

PARAMETER 


MAX. 

UNIT 

NOTES 

*RC 

Random Read, Write Cycle Time 

240 

- 



*RMW 

Read Modify Write Cycle Time 

320 

- 



tCE 

CE Pulse Width 

150 

10,000 


13 

tp 

£E Precharge Time 

80 

- 



l CEA 

CE Access Time 

- 

150 



tOEA 

(5E Access Time 

- 

80 



^CLZ 

CE to Output in Low -Z 

20 

- 



{ OLZ 

OE to Output in Low -Z 

5 

- 



tWLZ 

Output Active from End of Write 

5 

- 



l CHZ 

Chip Disable to Output in High-Z 

0 

30 


9 

tOHZ 

OE Disable to Output in High-Z 

0 

30 


9 

l WHZ 

Write Enable to Output in High-Z 

0 

40 


9 

l ODS 

C5E Output Disable Setup Time 

0 

- 



tODH 

OE Output Disable Hold Time 

10 

- 



Ircs 

Read Command Setup Time 

0 

- 



l RCH 

Read Command Hold Time 

0 

- 



t WP 

Write Pulse Width 

35 

- 



l WCH 

Write Command Hold Time 

70 

10,000 



l CWL 

Write Command to CE Lead Time 

35 

10,000 



*DSW 

Data Setup Time from R/W 

30 

- 


10 

tpsc 

Data Setup Time from CE 

30 

- 


10 

tpHW 

Data Hold Time from R/W 

0 

- 


10 

tDHC 

Data Hold Time from CE 

0 

- 


10 

l ASC 

Address Setup Time 

0 

- 


11 

*AHC 

Address Hold Time 

35 

- 


11 

tRHC 

RFSH Command Hold Time 

15 

- 



*fc 

Auto Refresh Cycle Time 

240 

- 



*RFD 

RFSH Delay Time from CE 

80 

- 



*FAP 

RFSH Pulse Width (Auto Refresh) 

50 

8,000 


12 

l FP 

RFSH Precharge Time 

50 

- 


12 

*FAS 

RFSH Pulse Width (Self Refresh) 

8,000 

- 


12 

tFRS 

CE Delay Time from RFSH (Self Refresh) 

300 

- 


12 

tREF 

Refresh Period (512 cycles, AO ~ A8) 

- 

8 

ms 


t T 

Transition Time (Rise and Fall) 

3 

50 

ns 



Timing Reference Levels: 

Input Reference Levels: 1.5V/1,5V 
Output Reference Levels: 1.5V/1.5V 
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Static RAM 


TC518129BPL/BFL/BFWL/BFTL-70V/80V/1OV 


Notes: 

1) Stress greater than those listed under “Maximum Ratings" may cause permanent damage to the device. 


2) All voltages are referenced to GND. 


3) Iddo and Iddf 4 depend on the cycle time. 


4) l DD0 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 100(os with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume t T = 5ns. 


7) Timing reference levels 

Input Levels : V| H = 2.6V 

V| L = 0.6V 

Input Reference Levels : V| H = 2.4V 

V, L = 0.8V 

Output Reference Levels : V 0 h = 2.2V 

V 0L = 0.8V 

8) Measured with a load equivalent to 1 TTL load and 


2.6 V v, 

INPUT X 

0.6 V ———• 

-2 4V 

-08V _ 

i 

Li. . 

OUTPUT 


r 2.2 V 
[-0 8V 

INPUT REFEREN 

ICE 

OUTPUT REFERENCE 


LEVEL LEVEL 


9) tcHZ' toHZ’ twHZ define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

10) For write cycles, the input data is latched at the earlier of R AN or CE rising edge. Therefore, the input 
data must be valid during the setup time (t DS w or t DS c) and hold time (t DHW or tonic)- 

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid 
during t ASC and t AHC . 


12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE = V ih . 

Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FAS (min.) 

The timing parameter t FRS must be met for proper device operation under the following conditions: 

• a fter sel f refresh 

• if RFSH = “L" after power-up 
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Static RAM 


Data Retention Characteristics (Ta = 0 ~ 70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

X 

Q 

> 

Data Retention Supply Voltage 

Esa 

- 

5.5 

V 

n 

Self Refresh Current 

V DH = 3.0V 

- 

15 

25 

pA 

V DH = 5.5V 

- 

35 

50 


Recovery Time 

5 

- 

- 

ms 


Vdd 


RFSH 


v oo 

4.5V 

VqH 

GNO 


Vim 


GNO 


• ;-:h 


_ V IH - • 

CE 


Vil 

GND 




ri 




DATA RETENTION MODE 


Ons min. 


(SELF REFRESH) 


S0.2V 


tR 


avoo - o.2v 


n 






Notes: CS, OE, R/W, AO ~ A16 = V, H or V, L 

Iqdfi is applicable when RFSH = V !L (max.), CE = V| H (min.). 
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Static RAM 
















Static RAM 


TC518129BPL/BFL/BFWL/BFTL-70V/80V/1OV 
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Static RAM 


Auto Refresh 



1/01-1/08 _- 0pEN 

Note : CS, OE, RAN, AO ~ A16 = V, H or V IL 


Self Refresh 



1/01-1/08 ^- OPEN 

Note : CS, OE, RAN, AO ~ A16 = V, H or V, L 

CS Standby Mode 



1/01-1/08 V ° H _ 

V 0 L - 

/ 

Note : OE, FVW, AO -- A16 = V, H or V, L 


OPEN 



HorL 
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Static RAM 


Battery Backup Application Example 



*1: Ceramic condenser 
*2: Tantalum condenser 

(A large bypass condenser is preferable to absorb noise when the power supply is switched.) 

This circuit does not have memory protection. Therefore, rapid turnoff of the power supply must be avoided. Enter the Self 
Refresh mode before changing to the battery backup power supply. 
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TOSHIBA 


TC518129CPL/CFWL/CFTL-70/80/10 

TC518129CPL/CFWL/CFTL-70L/80L/10L 

SILICON GATE CMOS preliminary 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


Description 

The TC518129C is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129C utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacit y, high speed and low power storage. The 
TC518129C operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC518129C features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of PAN thus simplifying the microprocessor interface. 

A CS standby mode interface is incorporated in the TC518129C family, with the CE2 pin in the TC518128C family changed to a 
CS pin. The TC518129C is available in a 32-pin, 0.6 inch width plastic DIP, a small outline plastic flat package, and a 32-pin thin small 
outline plastic package (forward type). 


PFeatures 

• Organization: 131,072 words x 8 bits 

• Single 5V power supply 

• Fast access time 


Pin Connection (Top View) 



TC518129C Family 

-70 

-80 

-10 

tcEA^ Access Time 

70ns 

80ns 

100ns 

t 0 EA*3£ Access Time 

25ns 

30ns 

40ns 

t RC Cycle Time 

115ns 

130ns 

160ns 

Power Dissipation 

385mW 

330m W 

275mW 

Self Refresh Current 

1OOpA (L version) 

50pA (LL version) 


• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 512 refresh cycles/8ms 

• Auto refresh power down feature 

• Package 


- TC518129CPL 

- TC518129CFWL 

- TC518129CFTL 


DIP32-P-600 

SOP32-P-525 

TSOP32-P-0820 



16 


| 32 
■ 1 17 


TCSI8129CFTL( Forward) 


Pin Names 


A0 ~ A16 

Address Inputs 

R/W 

Read/Write Control Input 

OE 

Output Enable Input 

RFSH 

Refresh Input 

UE 

Chip Enable Input 

CS 

Chip Select Input 

I/OI ~ 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 


(TSOP) 


PIN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

PIN NAME 

A ii 

mm 

mm 


R/W 

CS 


V DD 

RFSH 

121 

m 

MUM 

wa 

E22 

121 

Bli 

PIN NO. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

8| 

PIN NAME 

■s 

a 2 

wa 

A o 

l/OI 

1/02 

1/03 

GND 

1/04 

1/05 

1/06 

1/07 

1/08 

CE 

Bif9l 

OE 
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TC518129CPL/CFWL/CFTL-70/80/10 
TC518129CPL/CFWL/CFTL-70L/80L/1OL 


Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

CS 

OE 

R/W 

RFSH 

A0-A16 

1/01 ~ 8 

Read 

L 

H 

L 

H 

* 

V* 

OUT 

Write 

L 

H 

* 

L 

* 

V* 

IN 

CE only Refresh 

L 

H 

H 

H 

* 

V* 

HZ 

CS Standby 

L 

L 

* 

* 

* 

* 

HZ 

Auto/Self Refresh 

H 

* 

* 

* 

L 

* 

HZ 

Standby 

H 

* 

* 

* 

H 

_ 

HZ 


H = High level input {V [H ) 

L = Low level input (V (L ) 

= V| H orV| L _ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

V| N 

Input Voltage 

o 

o 

V 

1 

V OUT 

Output Voltage 

-1.0 ~ 7.0 

V 

V DD 

Power Supply Voltage 

o 

-si 

o 

V 

■BSB 

Operating Temperature 

0 ~ 70 

°c 


Storage Temperature 

-55 ~ 150 

°c 

t solder 

Soldering Temperature • Time 

260* 10 

°C • sec 

P D 

Power Dissipation 

600 

mW 

tauT 

Short Circuit Output Current 

50 

mA 
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Static RAM 


TC518129CPL/CFWL/CFTL-70/80/10 
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DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

Q 

O 

> 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 


V,H 

Input High Voltage 

2.4 

- 

Vqd + 1.0 

V 

2 

V,L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 


Operating Current (Average) 

CE, Address cycling: t RC = t RC min. 

70ns version 

- 

50 

70 



taDO 

80ns version 

- 

40 

60 

mA 

3,4 


100ns version 

- 

35 

50 



taosi 

Standby Current 
£E = V| H RFSH = V, H 

- 

- 

1 

mA 


bDS2 

Standby Current 

L version 

- 

50 

100 

PA 


UE = V DD - 0.2V, ITF5H = V DD - 0.2V 

LL version 

- 

35 

50 

pA 


'ddfi 

Self Refresh Current (Average) 

UE = V| H , RFSH = V| L 

- 

- 

1 

mA 


bDF2 

Self Refresh Current (Average) 

L version 

- 

50 

100 

pA 


£E = V DD - 0.2V, RF5H = 0.2V 

LL version 

- 

35 

50 

PA 


bDF3 

Auto Refresh Current (Average) 

RFSH cycling: t FC = t FC min 

- 

- 

2 

mA 



CE only Refresh Current (Average) 

CE, Address cycling: t RC = t RC min. 

70ns version 

- 

50 

70 



'ddfa 

80ns version 

- 

40 

60 

mA 

3 


100ns version 

- 

35 

50 



'l(L) 

Input Leakage Current 

0V < V| N < V DD , All other Inputs not under test = 0V 

- 

- 

±10 

PA 


'O(L) 

Output Leakage Current 

Output Disabled (CE = V| H or OE = V !H or R/W = V| L ), 

0V < V 0 ut ^ V DD 

- 

- 

±10 

pA 


V OH 

Output High Level 

I 0 h = -1mA 

2.4 

- 

- 

V 


V OL 

Output Low Level 

Iql = 2.1mA 

- 

- 

0.4 

V 


Capacitance* (V DD = 5V, Ta = 25°C, f = 1MHz) 






SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 


C,i 

Input Capacitance (A0 ~ A16) 

- 

5 



C|2 

Input Capacitance (CE, CS, UE, R/W, RFSH) 

- 

7 

PF 


ClO 

Input/Output Capacitance 

- 

7 




"This parameter is periodically sampled and is not 100% tested. 
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Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) (Notes: 5, 6, 7,8) 


-70 


SYMBOL 

PARAMETER 

f RC 

Random Read, Write Cycle Time 

tRMW 

Read Modify Write Cycle Time 

l CE 

CE Pulse Width 

l P 

CE Precharge Time 

tCEA 

CE Access Time 

tOEA 

CE Access Time 

l CLZ 

CE to Output in Low -Z 

tOLZ 

CE to Output in Low -Z 

{ WLZ 

Output Active from End of Write 

l CHZ 

Chip Disable to Output in High-Z 

l OHZ 

CE Disable to Output in High-Z 

tWHZ 

Write Enable to Output in High-Z 

tODS 

CE Output Disable Setup Time 

l ODH 

CE Output Disable Hold Time 

l RCS 

Read Command Setup Time 

tRCH 

Read Command Hold Time 

tcss 

Chip Select Setup Time 

l CSH 

Chip Select Hold Time 

t W p 

Write Pulse Width 

twCH 

Write Command Hold Time 

*CWL 

Write Command to CE Lead Time 

l DSW 

Data Setup Time from R/W 

*DSC 

Data Setup Time from CE 

{ DHW 

Data Hold Time from R/W 

^DHC 

Data Hold Time from CE 

*ASC 

Address Setup Time 

Uhc 

Address Hold Time 

tRHC 

RESH Command Hold Time 

l FC 

Auto Refresh Cycle Time 

*RFD 

RFSH Delay Time from CE 

^FAP 

RESH Pulse Width (Auto Refresh) 

l FP 

RFSH Precharge Time 

*FAS 

RFSH Pulse Width (Self Refresh) 

l FRS 

CE Delay Time from RFSH (Self Refresh) 

*REF 

Refresh Period (512 cycles, AO ~ A8) 

t T 

Transition Time (Rise and Fall) 
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Static RAM 


TC518129CPL/CFWL/CFTL-70/80/10 
TC518129CPL/CFWL/CFTL-70L/80L/10L 


Notes: 

1) Stress greater than those listed under “Maximum Ratings" may cause permanent damage to the device. 

2) All voltages are referenced to GND. 

3) Iddo and bDF 4 depend on the cycle time. 

4) l DD0 depends on the output loading. Specified values are obtained with the outputs open. 

5) An initial pause of 100(xs with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume t T = 5ns. 


7) Timing reference levels _____ 

Input Levels : V| H = 2.6V INPUT V V 

V| L = 0.6V o.6v- * 


-i 4V 
-Q.BV 

. i .. 

Input Reference Levels : V| H = 2.4V n 

\/„ - n ft\/ UUTPUT 

^y^2.2v 

... V*j-D8V 

Output Reference Levels : V 0H = 2.2V INPUT REFEREN 

V OL = 0.8V LEVEL 

ICE OUTPUT REFERENCE 
LEVEL 


8) Measured with a load equivalent to 1 TTL load and lOOpF. 


9) tQ HZ , to HZ , t W HZ define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

10) For write cycles, the input data is latched at the earlier of RA/V or CE rising edge. Therefore, the 
input data must be valid during the setup time (tQ SW or t D sc) and hold time (t DHW or t DHC ). 

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be 
valid during t AS c and t AHC . 


12) The two refresh operations, auto refresh and self refresh, are defined by the RFSFI pulse width under the condition 
CE = V IH . 

Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSFI pulse width > t FAS (min.) 

The timing parameter t FRS must be met for proper device operation under the following conditions: 

• a fter sel f refresh 

• if RFSFI = “L” after power-up 


PRELIMINARY 
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TC518129CPL/CFWL/CFTL-70/80/10 
TC518129CPL/CFWL/CFTL-70L/80L/1OL 


Static RAM 
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Static RAM 


TC518129CPL/CFWL/CFTL-70/80/10 
TC518129CPL/CFWL/CFTL-70L/80L/1OL 

















TC518129CPL/CFWL/CFTL-70/80/10 
TC518129CPL/CFWL/CFTL-70L/80L/1OL 


Static RAM 
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Static RAM 


TC518129CPL/CFWL/CFTL-70/80/10 
TC518129CPL/CFWL/CFTL-70L/80L/1OL 


Auto Refresh 









Static RAM 
Notes 
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TOSHIBA 


TC518512PL/FL/FIL/TRL-70/80/10 


SILICON GATE CMOS 

524,288 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 

The TC518512PL is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC518512PL utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC518512PL operates from a single 5V power supply. Refreshing is supported by a refresh (OE/RFSH) input which enables two 
types of refreshing - auto refresh and self refresh, The TC518512PL features a static RAM-like interface with a write cycle in which 
the input data is written into the memory cell at the rising edge of RAN thus simplifying the microprocessor interface. 

The TC518512PL is available in a 32-pin, 0.6 inch width plastic DIR a small outline plastic flat package, and a thin small outline 
package (forward type, reverse type). 


Features 

• Organization: 524,288 words x 8 bits 

• Single 5V power supply 

• Fast access time 



TC518512PL Family 

•70 

-80 

-10 

t CEA CE Access Time 

70ns 

80ns 

100ns 

t 0 EA^ Access Time 

30ns 

30ns 

40ns 

t RC Cycle Time 

115ns 

130ns 

160ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

200pA 


• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 2048 refresh cycles/32ms 

• Package 

- TC518512PL: DIP32-P-600 

- TC518512FL: SOP32-P-525 

- TC518512FTL: TSOP32-P-400 

- TC518512TRL: TSOP32-P-400A 

Pin Names 


A0 - A18 

Address Inputs 

R/W 

Read/Write Control Input 

OE/EF5FT 

Output Enable Input 

Refresh Input 

UE 

Chip Enable Input 

l/OI ~ 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 


Pin Connection (Top View) 

PL/FL/FTL 


TRL 
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TC518512PL/FL/FTL/TRL-70/80/10 


Static RAM 


Block Diagram 



90 

o 

\ 

I 

o 

\ 


Operating Mode 


PIN 

MODE 

CE 

OE/ 

RFSH 

R/W 

A0-A18 

1/01 - 8 

Read 

L 

L 

H 

V* 

OUT 

Write 

L 

* 

L 

V* 

IN 

Cl: only Refresh 

L 

H 

H 

V* 

HZ 

Auto/Self Refresh 

H 

L 

* 

* 

HZ 

Standby 

H 

H 

* 

* 

HZ 


H = High level input (V| H ) 

I - Low level input (V iL _) 

* = V| H or V| L _ 

V* At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

V| N 

Input Voltage 

-1.0-7.0 

V 

1 

V OUT 

Output Voltage 

-1.0-7.0 

V 

V DD 

Power Supply Voltage 

-1.0 ~ 7.0 

V 


Operating Temperature 

0 ~ 70 

°c 


Storage Temperature 

-55-150 

°c 

t solder 

Soldering Temperature • Time 

260* 10 

°C • sec 

P D 

Power Dissipation 

600 

mW 

but 

Short Circuit Output Current 

50 

mA 
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Static RAM 


TC518512PL./FL/FTL/TRL-70/80/10 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V|H 

Input High Voltage 

2.4 

- 

Vqd + 1 -0 

V 

V| L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

■ddo 

Operating Current (Average) 

CE, Address cycling: t R c = t R c min. 

70ns version 

- 

50 

70 

mA 

3,4 

80ns version 

- 

45 

60 

100ns version 

- 

35 

50 

•ddsi 

Standby Current 

£E = V| H , 75E/RF5H = V, H 

- 

- 

1 

mA 


taosa 

Standby Current 

CE = V DD - 0.2V, UE/FiFSE = V DD - 0.2V 

- 

- 

200 

pA 


!ddfi 

Self Refresh Current (Average) 

CE = V| H , UE/PTFEFf = V, L 

- 

- 

1 

mA 


•ddf2 

Self Refresh Current (Average) 

CE = V DD - 0.2V, OE/HFSH = 0.2V 

- 

- 

200 

pA 


!dDF3 

Auto Refresh Current (Average) 

OE/RFSH cycling: t FC = t FC min. 

70ns version 

- 

- 

70 

mA 

3 

80ns version 

- 

- 

60 

100ns version 

- 

- 

50 

•dDF4 

EE only Refresh Current (Average) 

CE, Address cycling: t RC = t RC min. 

70ns version 

- 

- 

70 

mA 

3 

80ns version 

- 

- 

60 

100ns version 

- 

- 

50 

■|(L) 

Input Leakage Current 

0V < V| N < V DD , All other Inputs not under test = 0V 

- 

- 

±10 

pA 


'o(L) 

Output Leakage Current 

Output Disabled (UE = V| H or OE/RFSH = V| H or R/W = V !L ) 

0V ^ V 0 (JT-^dd 

- 

- 

±10 

pA 


V OH 

Output High Level 
l OH = -1 -0mA 

2.4 

- 

- 

V 


_i 

o 

> 

Output Low Level 

Iql = 2.1mA 

- 

- 

0.4 

V 



Capacitance* (V DD = 5V, Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

c n 

Input Capacitance (A0 ~ A18) 

- 

5 

PF 

C|2 

Input Capacitance (CE, 75E/RFSH, R/W) 

- 

7 

C IO 

Input/Output Capacitance 

- 

7 


"This parameter is periodically sampled and is not 100% tested. 
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TC518512PL/FL/FTL/TRL-70/80/10 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) (Notes: 5, 6, 7,8) 


-70 

PARAMETER 


Random Read, Write Cycle Time 


Read Modify Write Cycle Time 


CP Pulse Width 


CP Precharge Time 


CP Access Time 


CP Access Time 


CP to Output in Low -Z 


CP to Output in Low -Z 


Output Active from End of Write 




tcHZ 

Chip Disable to Output in High-Z 

0 

20 

0 

20 

0 

25 

tOHZ 

CP Disable to Output in High-Z 

0 

20 

0 

20 

0 

25 

l WHZ 

Write Enable to Output in High-Z 

0 

20 

0 

20 

0 

25 


CP Setup Time Referenced to CP 


CP Hold Time Referenced to CP 


Read Command Setup Time 


Read Command Hold Time 


Write Pulse Width 


Write Command Hold Time 


Write Command to CP Lead Time 


Data Setup Time from R/W 


Data Setup Time from CP 


Data Hold Time from R/W 


Data Hold Time from CP 


Address Setup Time 


Address Hold Time 


Auto Refresh Cycle Time 


RFSH Delay Time from CP 


RFSH Pulse Width (Auto Refresh) 


RFSH Precharge Time 


RFSH Pulse Width (Self Refresh) 


CP Delay Time from RFSH (Self Refresh) 


Refresh Period (2048 cycles, AO ~ A10) 


Transition Time (Rise and Fall) 
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Static RAM 


TC518512PL/FL/FTL/TRL-70/80/10 


Notes: 

1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device. 


2) All voltages are referenced to GND. 

3) Iddo - Iddf 3> ancl Iddf4 depend on the cycle time. 

4) l DD0 depends on the output loading. Specified values are obtained with the outputs open. 

5) An initial pause of 10Ojis with high CE is required after power-up before proper device operation is achieved. 


6) AC measurements assume t T = 5ns. 

7) Timing reference levels 

Input Levels : V| H = 2.6V 

V| L = 0.6V 

Input Reference Levels : V !H = 2.4V 

V| L = 0.8V 

Output Reference Levels : V 0 h = 2.2V 

V 0L = 0.8V 

8) Measured with a load equivalent to 1 TTL load and 


2.6V——vj 
INPUT X 

0.6V - " 

-2.4V 

-Q.8V_ 



OUTPUT 


fT5v 

f-oav 


1 



INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


9) tchiz- toHz> twHZ define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 


10) For write cycles, the input data is latched at the earlier of R/W or CE rising edge. Therefore, the input data must be valid 
during the setup time (t D sw or fpsc) ar| d hold time (t DHW or t DHC ). 

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during t ASC and t/^Q. 


12) The two refresh ope rations , auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V !H . 
Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FAS (min.) 

The timing parameter t FRS must be met for proper device operation under the following conditions: 

• a fter self ref resh 

• if OE/RFSH = “L” after power-up 
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TC518512PL/FL/FTL/TRL-70/80/10 


Static RAM 


Timing Waveforms 

Read Cycle 



Write Cycle 1 (OE Fixed High) 
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Read Modify Write Cycle 



















TC518512PL/FL/FTL/TRL-70/80/10 


Static RAM 


CE Only Refresh 


V IH 

AO — A10 V|L 






Note : A11 ~ A18 = V iH or V. 


Auto Refresh 


3E/KBH 



Note : BAN, AO - A18 = V, H or V, L 


Self Refresh 


OE/RRFi 


1/01-1/08 V ° H - 

Vol - 

Note : BAN, AO ~ A18 = V, H or V,, 



i 
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TOSHIBA 


TC518512PL/FL/FTL/TRL70(LT)/8Q(LT)/10(LT) 

SILICON GATE CMOS 

524,288 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


Description 

The TC518512PL is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC518512PL utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC518512PL operates from a single 5V power supply. Refreshing is supported by a refresh (OB'RFSH) input which enables two 
types of refreshing - auto refresh and self refresh. The TC518512PL features a static RAM-like interface with a write cycle in which 
the input data is written into the memory cell at the rising edge of RAN thus simplifying the microprocessor interface. The 
TC518512PL-(LT) is guaranteed over an operating temperature range of -20 ~ 70°C. 

The TC518512PL is available in a 32-pin, 0.6 inch width plastic DIP, a small outline plastic flat package, and a thin small outline 
package (forward type, reverse type). 


Features 

• Organization: 524,288 words x 8 bits 

• Single 5V power supply 

• Fast access time 



TC518512PL-(LT) Family 

-70 

-80 

-10 

l CEA^= Access Time 

70ns 

80ns 

100ns 

toEA^E Access Time 

30ns 

30ns 

40ns 

t RC Cycle Time 

115ns 

130ns 

160ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

220|xA 


• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Wide operating temperature: -20 ~ 70°C 

• Refresh: 2048 refresh cycles/32ms 

• Package 

- TC518512PL: DIP32-P-600 

- TC518512FL: SOP32-P-525 

- TC518512FTL: TSOP32-P-400 

- TC518512TRL: TSOP32-P-400A 

Pin Names 


A0 ~ A18 

Address Inputs 

R/W 

Read/Write Control Input 

UE/RFSH 

Output Enable Input 

Refresh Input 

CE 

Chip Enable Input 

l/OI ~ 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 


Pin Connection (Top View) 

PL/FL/FTL 


A18C 

1 

~ 32 

3 

v DO 

a 

32 

A16C 

2 

31 

5 

A15 

p 

31 

A1 4 [ 

3 

30 

p 

A17 

c 

30 

A 12 C 

4 

29 

3 

R/W 

c 

29 

A7[ 

5 

28 

3 

A13 

c 

28 

A6C 

6 

27 

P 

A8 

p 

27 

A5C 

7 

26 

] 

A9 

q 

26 

A4[ 

8 

25 

P 

All 

c 

25 

A3[ 

9 

24 

35E/f*F5h[ 

24 

A2[ 

10 

23 

D 

A10 

c 

23 

A1[ 

11 

22 

3 

u 

c 

22 

A0C 

12 

21 

] 

1/08 

[ 

21 

1/OlE 

13 

20 

] 

1/07 

c 

20 

1/02 C 

14 

19 

] 

1/06 

c 

19 

1/03 [ 

15 

18 

3 

1/05 

c 

18 

GND[ 

16 

17 

3 

1/04 

[ 

17 


TRL 


]A18 
] A16 
] A14 
] A12 
]A7 
]A6 
]A5 

8 ]A4 

9 ] A3 

10 ]A2 

11 ]A1 

12 ] A0 

13 ] l/OI 

14 ] 1/02 

15 ]l/03 

16 3GND 
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TC518512PL/FL/FTL/TRL-70(LT)/80(LT)/10(LT) Static RAM 


Block Diagram 
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O 

\ 


O 
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Operating Mode 


PIN 

MODE 

CE 

OE/ 

RFSH 

R/W 

A0-A18 

1/01 - 8 

Read 

mm 

L 

mm 

V* 

OUT 

Write 

■■ 

* 

■■ 

V* 

IN 

CE only Refresh 

Wm 

H 

H 

V* 

HZ 

Auto/Self Refresh 

H 

L 

* 

* 

HZ 

Standby 

H 

H 

* 

* 

HZ 


H = High level input (V| H ) 

L = Low level input (V IL ) 

= V| H or V|(_ _ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

V| N 

Input Voltage 

o 

i 

p 

V 

1 

V OUT 

Output Voltage 

-1.0 ~ 7.0 

V 

V DD 

Power Supply Voltage 

-1.0-7.0 

V 

flESSQii 

Operating Temperature 

-20 ~ 70 

°c 

t strg 

Storage Temperature 

-55-150 

°c 


Soldering Temperature • Time 

260*10 

°C • sec 

Pd 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 
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Static RAM 


TC518512PL/FL/FTL/TRL-7Q(LT)/80(LT)/10(LT) 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V| H 

Input High Voltage 

2.4 

- 

Vqd + 1.0 

V 

V| L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


DC Characteristics (Ta = -20 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

■ddo 

Operating Current (Average) 

CE, Address cycling: t R c = t RC min. 

70ns version 

- 

50 

70 

mA 

3,4 

80ns version 

- 

45 

60 

100ns version 

- 

35 

50 

■ddsi 

Standby Current 

CE = V|(_j, OE/RFSH = Vj R 

- 

- 

1 

mA 


■dDS2 

Standby Current 

CE = V DD - 0.2V, CE/EF5H = V DD - 0.2V 

- 

- 

200 

pA 


•ddfi 

Self Refresh Current (Average) 

CE = V|(_|, OE/RFSH = V|l 

- 

- 

1 

mA 


■dDF2 

Self Refresh Current (Average) 

CE = V DD - 0.2V, CE/RFSR = 0.2V 

- 

100 

220 

pA 


•dDF3 

Auto Refresh Current (Average) 

OE/RFSH cycling: t FC = t FC min. 

70ns version 

- 

- 

70 

mA 

3 

80ns version 

- 

- 

60 

100ns version 

- 

- 

50 

■dDF4 

CE only Refresh Current (Average) 

CE, Address cycling: t RC = t RC min. 

70ns version 

- 

- 

70 

mA 

3 

80ns version 

- 

- 

60 

100ns version 

- 

- 

50 

h(L) 

Input Leakage Current 

0V < V !N < V DD , All other Inputs not under test = 0V 

- 

- 

±10 

pA 


'o(L) 

Output Leakage Current 

Output Disabled (CE = V, H or UE/EF5H = V, H or RAW = V IL ) 
ov < v OUT < v DD 

- 

- 

±10 

pA 


X 

O 

> 

Output High Level 

Iqh = "1 -0mA 

2.4 

- 

- 

V 


_i 

o 

> 

Output Low Level 
l OL = 2.1mA 

- 

- 

0.4 

V 



Capacitance* (V DD = 5V, Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

c li 

Input Capacitance (A0 ~ A18) 

- 

5 

PF 

C|2 

Input Capacitance (CE, CE/RFSH, R/W) 

- 

7 

Cio 

Input/Output Capacitance 

- 

7 


•This parameter is periodically sampled and is not 100% tested. 
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TC518512PL/FL/FTL/TRL-70(LT)/80(LT)/10(LT) Static RAM 


AC Characteristics (Ta = -20 ~ 70°C, V DD = 5V±10%) (Notes: 5, 6, 7,8) 


-70 

PARAMETER 


Random Read, Write Cycle Time 


Read Modify Write Cycle Time 


CF Pulse Width 


CF Precharge Time 


CF Access Time 


OF Access Time 


OF to Output in Low -Z 


OF to Output in Low -Z 


Output Active from End of Write 



-10 

MfN. 

MAX. 

160 

- 

220 

- 

100 

10,000 



tCHZ 

Chip Disable to Output in High-Z 

0 

20 

0 

20 

0 

25 

to HZ 

OF Disable to Output in High-Z 

0 

20 

0 

20 

0 

25 

l WHZ 

Write Enable to Output in High-Z 

0 

20 

0 

20 

0 

25 


OF Setup Time Referenced to OF 


OF Hold Time Referenced to CE 


Read Command Setup Time 


Read Command Hold Time 


Write Pulse Width 


Write Command Hold Time 


Write Command to OF Lead Time 


Data Setup Time from RAW 


Data Setup Time from OF 


Data Hold Time from RAW 


Data Hold Time from OF 


Address Setup Time 


Address Hold Time 


Auto Refresh Cycle Time 


RFSH Delay Time from OF 


RFSH Pulse Width (Auto Refresh) 


RFSH Precharge Time 


RFSH Pulse Width (Self Refresh) 


OF Delay Time from RFSH (Self Refresh) 


Refresh Period (2048 cycles, AO ~ A10) 


Transition Time (Rise and Fall) 
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Static RAM 


TC518512PL/FL/FTL/TRL-70(LT)/80(LT)/10(LT) 


Notes: 

1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device. 

2) All voltages are referenced to GND. 


3) l DDO> l DDF3 , and Iddf 4 depend on the cycle time. 


4) l DD0 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 100ns with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume t T = 5ns. 


7) Timing reference levels 

Input Levels : V !H = 2.6V 

V| L = 0.6V 

Input Reference Levels : V| H = 2.4V 

V| L = 0.8V 

Output Reference Levels : V 0 h = 2.2V 

V 0L = 0.8V 


2.6V——-\i 

INPUT X 

-2 4V 

-0 8V _ 


- | 

i 

OUTPUT 

D< 

pT5v 

H0.8V 

INPUT REFEREN 

j 

ICE 

OUTPUT REFERENCE 


LEVEL LEVEL 


8) Measured with a load equivalent to 1 TTL load and lOOpF. 


9) tcHZ- toHZ’ Iwhz define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 


10) For write cycles, the input data is latched at the earlier of RA/V or CE rising edge. Therefore, the input data must be valid 
during the setup time (t DSW or t DSC ) and hold time (t DHW or t DHC ). 

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during t AS c ar| d Iahc- 


12) The two refresh ope rations , auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V| H . 
Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FAS (min.) 

The timing parameter t FR s must be met for proper device operation under the following conditions: 

• a fter self ref resh 

• if OE/RFSH = “L” after power-up 
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Write Cycle 2 (OE Clocked or Fixed Low) 



Read Modify Write Cycle 

















TC518512PL/FL/FTL/TRL-70(LT)/80(LT)/10(LT) Static RAM 


CE Only Refresh 


AO — AIO 


Cfit/ffKH 



Note: All ~ A18 = V, H or V iL 


Auto Refresh 


SI/rFSh 



Note : R/W, AO ~ A18 = V| H or V| L 


Self Refresh 


SE/KP5R 



li 


Note : R/W, AO - A18 = V IH or V„ 
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rOSHIBA 


TC518512PL/FL/FTL/™,-70(DR) /80(DR) /10(DR) 

SILICON GATE CMOS 

524,288 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


Description 

The TC518512PL is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC518512PL utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC518512PL operates from a single 5V power supply. Refreshing is supported by a refresh (OE/RFSH) input which enables two 
types of refreshing - auto refresh and self refresh. The TC518512PL features a static RAM-like interface with a write cycle in which 
the input data is written into the memory cell at the rising edge of RA/V thus simplifying the microprocessor interface. 

The TC518512PL is available in a 32-pin, 0.6 inch width plastic DIR a small outline plastic flat package, and a thin small outline 
package (forward type, reverse type). 


Features 


Pin Connection (Top View) 


• Organization: 524,288 words x 8 bits 

• Single 5V power supply 

• Data retention supply voltage: 3.0V ~ 5.5V 

• Fast access time 



TC518512PL-(DR) Family 

-70 

-80 

-10 

t C EA Access Time 

70ns 

80ns 


tQ EA DE Access Time 

30ns 

30ns 

40ns 

t RC Cycle Time 

115ns 

130ns 

160ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

5.5V 

200pA 


lOOpA 


• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 2048 refresh cycles/32ms 

• Package 

- TC518512PL: DIP32-P-600 

- TC518512FL: SOP32-P-525 

- TC518512FTL: TSOP32-P-400 

- TC518512TRL: TSOP32-P-400A 


Pin Names 


A0 ~ A18 

Address Inputs 

R/W 

Read/Write Control Input 

UE/HF5H 

Output Enable Input 

Refresh Input 

£E 

Chip Enable Input 

l/OI ~ 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 


PL/FL/FTL 


TRL 


[ 1 

^ 32 

3 v 00 

a 32 

1 3 

L 2 

31 

3 A15 

0 31 

2 P 

C 3 

30 

3 A17 

0 30 

3 3 

Q 4 

29 

3 R/W 

[ 

29 

4 ] 

[ 5 

28 

3 A13 

[ 

28 

5 3 

L 6 

27 

3 A8 

0 

27 

6 3 

C 7 

26 

3 A9 

[ 

26 

7 3 

C 8 

25 

3 All 

[ 

25 

8 3 

C 9 

24 

3UE/RF5H[ 

24 

9 3 

; io 

23 

] A10 

c 

23 

10 ] 

E ii 

22 

3 U 

c 

22 

11 3 

C 12 

21 

3 1/08 

c 

21 

12 3 

: 13 

20 

□ 1/07 

c 

20 

13 3 

; 14 

19 

3 1/06 

c 

19 

14 3 

:is 

18 

3 1/05 

c 

18 

15 3 

C 16 

17 

3 1/04 

q 

17 

16 3 
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TC518512PL/FL/FTL/TRL-70(DR)/80(DR)/10(DR) Static RAM 


Block Diagram 



Operating Mode 


- PIN 

MODE 

CE 

OE/ 

RFSH 

R/W 

A0-A18 

1/01 ~ 8 

Read 

mm 

L 

mm 

■ 

OUT 

Write 

'mm- 

* 

■■ 


IN 

CE only Refresh 

m 

H 

H 


HZ 

Auto/Self Refresh 

H 

L 

* 

* 

HZ 

Standby 

H 

H 

* 

* 

HZ 


H = High level input (V| H ) 

L = Low level input (Vil) 

= V, H or V| L _ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

V,N 

Input Voltage 

-1.0 ~ 7.0 

V 

1 

V OUT 

Output Voltage 

-1.0-7.0 

V 

V DD 

Power Supply Voltage 

o 

l 

o 

V 

t opr 

Operating Temperature 

0-70 

°c 


Storage Temperature 

-55-150 

°c 

t solder 

Soldering Temperature • Time 

260 *10 

°C • sec 

Pd 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 


D-T76 
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Static RAM TC518512PL/FL/FTL/TRL-70(DR)/80(DR)/10(DR) 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V, H 

Input High Voltage 

2.4 

- 

Vqd + 1-0 

V 

V| L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

■ddo 

Operating Current (Average) 

UE, Address cycling: t RC = t RC min. 

70ns version 

- 

50 

70 

mA 

3,4 

80ns version 

- 

45 

60 

100ns version 

- 

35 

50 

•ddsi 

Standby Current 

UE = V| H , UE/RFSH = V IH 

- 

- 

1 

mA 


•dDS2 

Standby Current 

UE = V DD - 0.2V, UE/RFSH = V DD - 0.2V 

- 

- 

200 

pA 


■ddfi 

Self Refresh Current (Average) 

UE = V| H , UE/RFSH = V, L 

- 

- 

1 

mA 


'dDF2 

Self Refresh Current (Average) 

UE = V DD - 0.2V, UE/RFSH = 0.2V 

- 

100 

200 

pA 


■dDF3 

Auto Refresh Current (Average) 

UE/RFSH cycling: t FC = t FC min. 

70ns version 

- 

- 

70 

mA 

3 

80ns version 

- 

- 

60 

100ns version 

- 

- 

50 

■dDF4 

UE only Refresh Current (Average) 

UE, Address cycling: t RC = t RC min. 

70ns version 

- 

- 

70 

mA 

3 

80ns version 

- 

- 

60 

100ns version 

- 

- 

50 

'l(L) 

Input Leakage Current 

0V < V| N < V DD , All other Inputs not under test = 0V 

- 

- 

±10 

pA 


'o(L) 

Output Leakage Current 

Output Disabled (UE = V, H or UE/RFSH = V, H or R/W = V, L ) 

0V < VquT - ^DD 

- 

- 

±10 

pA 


l 

O 

> 

Output High Level 
l OH = -1.0mA 

2.4 

- 

- 

V 


V OL 

Output Low Level 

Iql = 2.1mA 

- 

- 

0.4 

V 



Capacitance* (V DD = 5V, Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Cn 

Input Capacitance (A0 ~ A18) 

- 

5 

PF 

C|2 

Input Capacitance (UE, UE/RFSH, R/W) 

- 

7 

Cio 

Input/Output Capacitance 

- 

7 


*This parameter is periodically sampled and is not 100% tested. 
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TC518512PL/FL/FTL/TRL-70(DR)/80(DR)/10(DR) Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) (Notes: 5, 6, 7, 8) 


-70 

PARAMETER 


Random Read, Write Cycle Time 


Read Modify Write Cycle Time 


CE Pulse Width 


CE Precharge Time 


CE Access Time 


OE Access Time 


CE to Output in Low -Z 


OE to Output in Low -Z 


Output Active from End of Write 




l CHZ 

Chip Disable to Output in High-Z 

0 

20 

0 

20 

0 

25 

{ OHZ 

OE Disable to Output in High-Z 

0 

20 

0 

20 

0 

25 

l WHZ 

Write Enable to Output in High-Z 

0 

20 

0 

20 

0 

25 


UE Setup Time Referenced to CE 


OE Hold Time Referenced to EE 


Read Command Setup Time 


Read Command Hold Time 


Write Pulse Width 


Write Command Hold Time 


Write Command to CE Lead Time 


Data Setup Time from R/W 


Data Setup Time from CE 


Data Hold Time from R/W 


Data Hold Time from CE 


Address Setup Time 


Address Hold Time 


Auto Refresh Cycle Time 


RFSH Delay Time from CE 


RFSH Pulse Width (Auto Refresh) 


RESH Precharge Time 


RFSH Pulse Width (Self Refresh) 


CE Delay Time from RFSH (Self Refresh) 


Refresh Period (2048 cycles, AO ~ A10) 


Transition Time (Rise and Fall) 
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Static RAM TC518512PL/FL/FTL/TRL-70(DR)/80(DR)/10(DR) 


Notes: 

1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device. 

2) All voltages are referenced to GND. 

3) Iddo> Iddf 3 > and boF 4 depend on the cycle time. 

4) l DD0 depends on the output loading. Specified values are obtained with the outputs open. 

5) An initial pause of 100|is with high CE is required after power-up before proper device operation is achieved. 


6) AC measurements assume t T = 5ns. 


7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 


V| H = 2.6V 

2.6V- 

INPUT 

D< 

-2.4V 

rQ.av_ 

V| L = 0.6V 



n 

i 

V| H = 2.4V 

* OUTPUT 



r 2.2V 
bQ-8V 


INPUT REFERENCE OUTPUT REFERENCE 
V 0H = 2.2 V LEVEL LEVEL 

V 0L = 0.8V 


8) Measured with a load equivalent to 1 TTL load and 10OpF. 


9) tcFiz. foFiZ' twHZ define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 


10) For write cycles, the input data is latched at the earlier of RA/V or CE rising edge. Therefore, the input data must be valid 
during the setup time (t DSW or t D gc) and hold time (t DHW or t DHC ). 

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during t AS c and t AHC . 


12) The two refresh ope rations , auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V| H . 
Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FAS (min.) 

The timing parameter t FRS must be met for proper device operation under the following conditions: 

• a fter self ref resh 

• if OE/RFSH = “L” after power-up 
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TC518512PL/FL/FTL/TRL-70(DR)/80(DR)/10(DR) Static RAM 


Data Retention Characteristics (Ta = 0 ~ 70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdh 

Data Retention Supply Voltage 

3.0 

- 

5.5 

V 

■dDF2 

Self Refresh Current 

Vqh = 3.0V 

- 

50 

100 

mA 

V DH = 5.5V 

- 

100 

200 

1r 

Recovery Time 

5 

- 

- 

ms 


*The rising and falling slope of V DD must be more than 50ms for proper device operation (20ms/V). 



Notes: R/W, AO ~ A18 = V| H or V| L __ 

l DDF i is applicable when OE/RFSH = V, L (max.), CE = V, H (min.). 
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Static RAM TC518512PL/FL/FTL/TRL-70(DR)/80(DR)/10(DR) 


AO - AIO 




R/W 


1 / 01 — 1/08 


Voh— 

Voi- 


- OPEN - 

Note: All ~ A18 = V 1H or V, L 



HorL 



Auto Refresh 



1/01-1/08 V ° H - 

V 0 u - 

Note: R/W, AO ~ A18 = V IH or V, L 


OPEN 


Self Refresh 



1 / 01 - 1/08 V ° H -- 

Vol - 

Note: R/W, AO - A18 = V, H or V, L 


OPEN 
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Static RAM 


Notes 
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TOSHIBA 


TC518512PL/FL/FTL/TRL-70LV/80LV/10LV 

SILICON GATE CMOS 

524,288 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


Description 

The TC518512PL is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC518512PL 
utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed a nd low pow er 
storage. The TC518512PL-LV operates from a single 3.0V ~ 5.5V power supply. Refreshing is supported by a refresh (OE/RFSH) 
input which enables two types of refreshing - auto refresh and self refresh. The TC518512PL features a static RAM-like interface 
with a write cycle in which the input data is written into the memory cell at the rising edge of R/W thus simplifying the microproces¬ 
sor interface. 

The TC518512PL is available in a 32-pin, 0.6 inch width plastic DIP, a small outline plastic flat package, and a thin small outline 
package (forward type, reverse type). 


Features 

• Organization: 524,288 words x 8 bits 

• Low voltage operation: 3.0V ~ 5.5V 

• Data retention supply voltage: 3.0V ~ 5.5V 

• Fast access time 



TC518512PL-LV Family 

-70 

-80 

-10 

t C EA^ Access Time 

70ns 

80ns 

100ns 

to EA UE Access Time 

30ns 

30ns 

40ns 

t RC Cycle Time 

115ns 

130ns 

160ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

5.5V 

200pA 

Self Refresh Current 

3.0V 

lOOpA 


• Auto refresh is supported by an internal refresh address 
counter 


Pin Connection (Top View) 


PL/FUFTl TRl 



• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 2048 refresh cycles/32ms 

• Package 

- TC518512PL: DIP32-P-600 

- TC518512FL: SOP32-P-525 

- TC518512FTL: TSOP32-P-400 

- TC518512TRL: TSOP32-P-400A 

Pin Names 


A0-A18 

Address Inputs 

R/W 

Read/Write Control Input 

UE/EF5R 

Output Enable Input 

Refresh Input 

UE 

Chip Enable Input 

l/OI ~ 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 
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TC518512PL/FL/FTL/TRL-70LV/80LV/1OLV 


Static RAM 


Block Diagram 



90 

O 

\ 

I 

o 

\ 


Operating Mode 


PIN 

MODE 

CE 

OE/ 

RFSH 

R/W 

A0-A18 

1/01 - 8 

Read 

mm 

L 

EM 

V* 

OUT 

Write 

H 

* 

n 

V* 

IN 

CE only Refresh 

If 

H 

H 

V* 

HZ 

Auto/Self Refresh 

H 

L 

* 

* 

HZ 

Standby 

H 

H 

* 

* 

HZ 


H = High level input (V !H ) 

L = Low level input (V iL ) 

= V|hOi-V| L _ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

V| N 

Input Voltage 

-1.0 ~ 7.0 

V 

1 

V OUT 

Output Voltage 

O 

o 

V 

V DD 

Power Supply Voltage 

o 

i 

p 

V 


Operating Temperature 

0 ~ 70 

°c 


Storage Temperature 

-55 ~ 150 

°c 

t solder 

Soldering Temperature • Time 

260* 10 

°C • sec 

Pd 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 
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Static RAM 


TC518512PL/FL/FTL/TRL-70LV/80LV/1OLV 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V,H 

Input High Voltage 

2.4 

- 

V DD + 1.0 

V 

V| L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

bDO 

Operating Current (Average) 

CE, Address cycling: t RC = t R c min. 

70ns version 

- 

50 

70 

mA 

3,4 

80ns version 

- 

45 

60 

100ns version 

- 

35 

50 

•ddsi 

Standby Current 

CE = V| H , CE/RFSH = V| H 

- 

- 

1 

mA 


!dDS2 

Standby Current 

CE = V DD - 0.2V, CE/RFSR = V DD - 0.2V 

- 

- 

200 

pA 


'ddfi 

Self Refresh Current (Average) 

CE = V| H , CE/RFSH = V, L 

- 

- 

1 

mA 


'dDF2 

Self Refresh Current (Average) 

CE = V DD - 0.2V, CE/RF5H = 0.2V 

- 

- 

200 

pA 


■dDF3 

Auto Refresh Current (Average) 

OE/RFSH cycling: t FC = t FC min. 

70ns version 

- 

- 

70 

mA 

3 

80ns version 

- 

- 

60 

100ns version 

- 

- 

50 

bDF4 

CE only Refresh Current (Average) 

CE, Address cycling: t RC = t RC min. 

70ns version 

- 

- 

70 

mA 

3 

80ns version 

- 

- 

60 

100ns version 

- 

- 

50 

'l(L) 

Input Leakage Current 

0V < V iN < V DD , All other Inputs not under test = 0V 

- 

- 

±10 

pA 


'O(L) 

Output Leakage Current 

Output Disabled (CE = V iH or OE/RFSH = V !H or R/W = V| L ) 

0V < V 0 uj < Vqq 

- 

- 

±10 

pA 


l 

O 

> 

Output High Level 
l OH = -1,0mA 

2.4 

- 

- 

V 


o 

> 

Output Low Level 

Iql = 2.1mA 

- 

- 

0.4 

V 



Capacitance* (V DD = 5V, Ta = 25°C, f = INIHz) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

c n 

Input Capacitance (A0 ~ A18) 

- 

5 

PF 

C|2 

Input Capacitance (CE, CE/RFSH, R/W) 

- 

7 

Cio 

Input/Output Capacitance 

- 

7 


‘This parameter is periodically sampled and is not 100% tested. 
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TC518512PL/FL/FTL/TRL-70LV/80L V/1OLV 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 5V±10%) (Notes: 5, 6, 7 , 8) 


-70 

PARAMETER 


Random Read, Write Cycle Time 


Read Modify Write Cycle Time 


CE Pulse Width 


CE Precharge Time 


CE Access Time 


CE Access Time 


CE to Output in Low -Z 


CE to Output in Low -Z 


Output Active from End of Write 




tCHZ 

Chip Disable to Output in High-Z 

0 

20 

0 

20 

0 

25 

l OHZ 

CE Disable to Output in High-Z 

0 

20 

0 

20 

0 

25 

*WHZ 

Write Enable to Output in High-Z 

0 

20 

0 

20 

0 

25 


CE Setup Time Referenced to CE 


CE Hold Time Referenced to CE 


Read Command Setup Time 


Read Command Hold Time 


Write Pulse Width 


Write Command Hold Time 


Write Command to CE Lead Time 


Data Setup Time from R/W 


Data Setup Time from CE 


Data Hold Time from R/W 


Data Hold Time from CE 


Address Setup Time 


Address Hold Time 


Auto Refresh Cycle Time 


RF$H Delay Time from CE 


RPSR Pulse Width (Auto Refresh) 


RFSH Precharge Time 


RFSH Pulse Width (Self Refresh) 


CE Delay Time from RFSH (Self Refresh) 


Refresh Period (2048 cycles, AO ~ A10) 


Transition Time (Rise and Fall) 
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Static RAM 


TC518512PL/FL/FTL/TRL-70LV/80LV/1OLV 


3.3V Operation 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

3.0 

3.3 

3.6 

V 

2 

V IH 

Input High Voltage 

V DD - 0.2V 

- 

Vqd + 1-0 

V 

V| L 

Input Low Voltage 

-0.5 

- 

0.2 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 3.3V±0.3V) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

b 

Operating Current (Average) 

UE, Address cycling: t RC = t RC min. 

- 

15 

20 

mA 

3,4 

•dDS2 

Standby Current 

- 

- 

100 

pA 


*DDF2 

Self Refresh Current (Average) 

- 

50 

100 

pA 


B 

Auto Refresh Current (Average) 

RFSH cycling: tp C = t FC min. 

- 

- 

20 

mA 

3 

B 

CE only Refresh Current (Average) 

CE, Address cycling: t R c = t R c min. 

- 

B 

20 

mA 

3 

'l(L) 

Input Leakage Current 

0V < V| N < V DD , All other Inputs not under test = 0V 

- 

B 

±10 

pA 

| 

'o(L) 

Output Leakage Current 

Output Disabled, 0V < V 0UT < V DD 

- 

B 

±10 

pA 

B 

V OH 

Output High Level, 

Ioh = -100|iA 

V DD - 0.2V 

| 

- 

V 

B 

V OL 

Output Low Level, 

Iql = 1 0OjxA 

- 

B 

0.2 

B 
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TC518512PL/FL/FTL/TRL-70LV/80LV/1OLV 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 3.3V±0.3V) (Notes: 5,6,8) 


SYMBOL 

PARAMETER 


l RC 

Random Read, Write Cycle Time 

230 

l RMW 

Read Modify Write Cycle Time 

305 

l CE 

CE Pulse Width 

150 

*P 

CE Precharge Time 

80 

l CEA 

CE Access Time 

- 

{ OEA 

GE Access Time 

- 

f cu 

CE to Output in Low -Z 

20 

tOLZ 

OE to Output in Low -Z 

5 

l WLZ 

Output Active from End of Write 

5 

l CHZ 

Chip Disable to Output in High-Z 

0 

tOHZ 

UE Disable to Output in High-Z 

0 

l WHZ 

Write Enable to Output in High-Z 

0 

bsc 

UE Setup Time Referenced to EE 

10 

bHC 

UE Hold Time Referenced to EE 

15 

l RCS 

Read Command Setup Time 

0 

UcH 

Read Command Hold Time 

0 

t W p 

Write Pulse Width 

35 

l WCH 

Write Command Hold Time 

70 

bwL 

Write Command to EE Lead Time 

35 

bsw 

Data Setup Time from R/W 

30 

bsc 

Data Setup Time from EE 

30 

l DHW 

Data Hold Time from R/W 

0 

bnc 

Data Hold Time from EE 

0 

Use 

Address Setup Time 

0 

Uhc 

Address Hold Time 

30 

l FC 

Auto Refresh Cycle Time 

230 

*RFD 

RFSH Delay Time from CE 

80 

Uap 

RFSH Pulse Width (Auto Refresh) 

80 


RFSH Precharge Time 

50 

Uas 

RFSH Pulse Width (Self Refresh) 

8,000 

Urs 

EE Delay Time from RFSH (Self Refresh) 

300 

l REF 

Refresh Period (2048 cycles, AO ~ A10) 

- 

t T 

Transition Time (Rise and Fall) 

3 



Timing Reference Levels: 

Input Reference Levels: 1.5V/1.5V 
Output Reference Levels: 1.5V/1.5V 
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Static RAM 


TC518512PL/FL/FTL/TRL-70LV/80LV/1OLV 


Notes: 

1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device. 


2) All voltages are referenced to GND. 

3) l DD0 , Iddf 3 > anci boF 4 depend on the cycle time. 


4) l DD0 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of IOOjxs with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume t T = 5ns. 


7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 


: V| H = 2.6V 
V (L = 0.6V 

: V| H = 2.4V 
V, L = 0.8V 


V 0H = 2.2V 
V 0L = 0.8V 


2.6 V —.—\ j 

INPUT X 

-2.4V 

-Q-8V__ 


- I 

L 

OUTPUT 

n\ 

= TTv 

-0 8V 

INPUT REFEREN 

ICE 

OUTPUT REFERENCE 


LEVEL LEVEL 


8) Measured with a load equivalent to 1 TTL load and lOOpF. 


9) tcHZ> foHZ> twHZ define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

10) For write cycles, the input data is latched at the earlier of R/W or CE rising edge. Therefore, the input data must be valid 
during the setup time (t DSW or t DSC ) and hold time (t DHW or t DHC ). 

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during t ASC and t AHC . 


12) The two refresh ope rations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V| H . 
Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FAS (min.) 

The timing parameter t FRS must be met for proper device operation under the following conditions: 

• a fter self ref resh 

• if OE/RFSH = “L” after power-up 
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TC518512PL/FL/FTL/TRL-70LV/80LV/1OL V 


Static RAM 


Data Retention Characteristics (Ta = 0 - 70°C) 


PARAMETER 


V DH Data Retention Supply Voltage 


DDF 2 Self Refresh Current 


t R Recovery Time 


MIN. TYP. 


V DH = 3.0V 


V DH = 5.5V 



“The rising and falling slope of V D n must be more than 50ms for proper device operation (20ms/V). 


"St/RFSH 


DATA RETENTION MODE 


(SELF REFRESH) 


‘111 Ons min. 





R/W, A0~A18 = V| H orV !L _ 

Iqdfi is applicable when OE/RFSH = V [L (max.), CE = V| H (min.). 
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TC518512PL/FL/FTL/TRL-70LV/80LV/1OLV 


Static RAM 



Read Modify Write Cycle 

















Static RAM 


TC518512PL/FL/FTL/TRL-70LV/80LV/1OLV 



1/01-1/08 


V 0H — 

Voi_* 


- OPEN - 

Note: All - A18 = V| H or V ]L 



Auto Refresh 


a 

< < 
r- i 

1 1 

<- 

tFC_ J 

- 

L_. 

^ _ 

_Jf£ _„ 


tRFD * 

k-te > 


< tp -—> 

^-► 

+ _ 

V, H ~ 

_ 

/ ^ 

a _ -/ 

K l 

^_ i 

f -1 

\ 


1/01-1/08 V ° H - OPEN 

v 0l — 

Note: R/W, AO - A18 = V, H or V, L 

Self Refresh 



1/01-1/08 ° H --— OPEN 

Vql — 

Note: R/W, AO - A18 = V, H or V, L 
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Static RAM 


Notes 
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TOSHIBA 


TC518512PI/FI-80/10 

SILICON GATE CMOS 

524,288 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


Description 

The TC518512PI is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC518512PI utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacit y, high spee d and low power storage. The 
TC518512PI operates from a single 5V power supply. Refreshing is supported by a refresh (OE/RFSH) input which enables two 
types of refreshing - auto refresh and self refresh. The TC518512PI features a static RAM-like interface with a write cycle in which 
the input data is written into the memory cell at the rising edge of RAN thus simplifying the microprocessor interface. The 
TC518512PI is guaranteed over an operating temperature range of -40 ~ 85°C. 

The TC518512PI is available in a 32-pin, 0.6 inch width plastic DIP and a small outline plastic flat package. 


Features 

• Organization: 524,288 words x 8 bits 

• Single 5V power supply 

• Fast access time 



TC518512PI Family 

-80 

-10 

t C EA*^ Access Time 

80ns 

100ns 

toEA^E Access Time 

30ns 

40ns 

tRc Cycle Time 

130ns 

160ns 

Power Dissipation 

330mW 

275mW 

Self Refresh Current 

300pA 


• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Wide operating temperature: -40 ~ 85°C 

• Inputs and outputs TTL compatible 

• Refresh: 2048 refresh cycles/32ms 

• Package 

- TC518512PI: DIP32-P-600 

- TC518512FI: SOP32-P-525 

Pin Names 


A0-A18 

Address Inputs 

RAN 

Read/Write Control Input 

OE/RFSH 

Output Enable Input 

Refresh Input 

£E 

Chip Enable Input 

l/OI ~ 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 


Pin Connection (Top View) 


PI/FI 
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TC518512PI/FI-80/10 


Static RAM 


Block Diagram 



as 

O 

\ 

I 

o 

\ 


Operating Mode 


PIN 

MODE 

CE 

OE/ 

RFSH 

R/W 

A0-A18 

1/01 ~ 8 

Read 

■■ 

L 

mm 

V* 

OUT 

Write 

■9 

* 

mm 

V* 

IN 

CE only Refresh 

H 

H 

H 

V* 

HZ 

Auto/Self Refresh 

H 

L 

* 

* 

HZ 

Standby 

H 

H 

* 

* 

HZ 


H = High level input (V N ) 

L = Low level input (V|[J 
= V IH ° r V IL _ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

V,N 

Input Voltage 

o 

i 

o 

V 

1 

VOUT 

Output Voltage 

-1.0-7.0 

V 

o 

Q 

> 

Power Supply Voltage 

-1.0-7.0 

V 

msm 

Operating Temperature 

-40 - 85 

°c 


Storage Temperature 

-55-150 

°c 

"■"solder 

Soldering Temperature • Time 

260* 10 

°C • sec 

Pd 

Power Dissipation 

600 

mW 

■out 

Short Circuit Output Current 

50 

mA 
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Static RAM 


TC518512PI/FI-80/10 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V,H 

Input High Voltage 

2.4 

- 

Vqd + 1-0 

V 

V|L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


DC Characteristics fTa = -40 - 85°C, V DD = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

•ddo 

Operating Current (Average) 

CE, Address cycling: t R c = t R c min. 

80ns version 

- 

45 

60 

mA 

3,4 

100ns version 

- 

35 

50 

•ddsi 

Standby Current 

CE = V|(_|, OE/RfSH = V| R 

- 

- 

1 

mA 


*DDS2 

Standby Current 

CE = V DD - 0.2V, CE/RF5FT = V DD - 0.2V 

- 

- 

200 

pA 


•ddfi 

Self Refresh Current (Average) 

CE = V IH , CE/EF5R = V, L 

- 

- 

1 

mA 


•dDF2 

Self Refresh Current (Average) 

CE = V DD - 0.2V, CE/EFSF? = 0.2V 

- 

- 

300 

pA 


•dDF3 

Auto Refresh Current (Average) 

CE/RFSH cycling: t F c = tpc min. 

80ns version 

- 

- 

60 

mA 

3 

100ns version 

- 

- 

50 

•dDF4 

CE only Refresh Current (Average) 

CE, Address cycling: t RC = t RC min. 

80ns version 

- 

- 

60 

mA 

3 

100ns version 

- 

- 

50 

'l(L) 

Input Leakage Current 

0V < V| N < V DD , All other Inputs not under test = OV 

- 

- 

±10 

pA 


'o(L) 

Output Leakage Current 

Output Disabled (CE = V| H or CE/RFSH = V !H or R/W = V 1L ) 

0V < Vqut - Vdd 

- 

- 

±10 

pA 


X 

o 

> 

Output High Level 
•oh = -1 0mA 

2.4 

- 

- 

V 


VOL 

Output Low Level 

Iql = 2.1mA 

- 

- 

0.4 

v 



Capacitance* (V DD = 5V, Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

c li 

Input Capacitance (A0 ~ A18) 

- 

5 

PF 

C|2 

Input Capacitance (CE, CE/RFSH, R/W) 

- 

7 

C IO 

Input/Output Capacitance 

- 

7 


‘This parameter is periodically sampled and is not 100% tested. 
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TC518512PI/FI-80/10 


Static RAM 


AC Characteristics {Ta = -40 ~ 85°C, V DD = 5V±10%) (Notes: 5, 6, 7, 8) 


SYMBOL 

PARAMETER 

-80 

-10 

UNIT 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

l RC 

Random Read, Write Cycle Time 

130 

- 

160 

- 

ns 


l RMW 

Read Modify Write Cycle Time 

180 

- 

220 

- 


Ue 

CE Pulse Width 

80 

10,000 

100 

10,000 


U 

CE Precharge Time 

40 

- 

50 

- 


l CEA 

CE Access Time 

- 

80 

- 

100 


l OEA 

<3E Access Time 

- 

30 

- 

40 


l CLZ 

CE to Output in Low -Z 

20 

- 

20 

- 


tOLZ 

UE to Output in Low -Z 

0 

- 

0 

- 


*WLZ 

Output Active from End of Write 

0 

- 

0 

- 


l CHZ 

Chip Disable to Output in High-Z 

0 

20 

0 

25 

9 

l OHZ 

UE Disable to Output in High-Z 

0 

20 

0 

25 

9 

l WHZ 

Write Enable to Output in High-Z 

0 

20 

0 

25 

9 

l OSC 

UE Setup Time Referenced to CE 

10 

- 

10 

- 

9 

l OHC 

UE Hold Time Referenced to CE 

0 

- 

0 

- 

9 

UcS 

Read Command Setup Time 

0 

- 

0 

- 


l RCH 

Read Command Hold Time 

0 

- 

0 

- 


t W p 

Write Pulse Width 

25 

- 

30 

- 


l WCH 

Write Command Hold Time 

40 

- 

50 

- 


tcWL 

Write Command to CE Lead Time 

25 

- 

30 

- 


bsw 

Data Setup Time from R/W 

20 

- 

25 

- 

10 

Use 

Data Setup Time from CE 

20 

- 

25 

- 

10 

UhW 

Data Hold Time from R/W 

0 

- 

0 

- 

10 

l DHC 

Data Hold Time from EE 

0 

- 

0 

- 

10 

Use 

Address Setup Time 

0 

- 

0 

- 

11 

Uhc 

Address Hold Time 

20 

- 

25 

- 

11 

Uc 

Auto Refresh Cycle Time 

130 

- 

160 

- 


l RFD 

RFSH Delay Time from CE 

40 

- 

50 

- 


l FAP 

RFSH Pulse Width (Auto Refresh) 

30 

8,000 

30 

8,000 

12 

Up 

RFSH Precharge Time 

30 

- 

30 

- 

12 

Uas 

RFSH Pulse Width (Self Refresh) 

8,000 

- 

8,000 

- 

12 

Urs 

CE Delay Time from RFSH (Self Refresh) 

160 

- 

190 

- 

12 

l REF 

Refresh Period (2048 cycles, AO ~ A10) 

- 

32 

- 

32 

ms 


t T 

Transition Time (Rise and Fall) 

3 

50 

3 

50 

ns 
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Static RAM 


TC518512PI/FI-80/10 


Notes; 

1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device. 


2) All voltages are referenced to GND. 

3) l DD0 , Iddf 3 - and Iddf 4 depend on the cycle time. 


4) l DD0 depends on the output loading. Specified values are obtained with the outputs open. 


5) An initial pause of 100|is with high CE is required after power-up before proper device operation is achieved. 


6) AC measurements assume t T = 5ns. 

7) Timing reference levels 

Input Levels : V )H = 2.6V 

V| L = 0.6V 

Input Reference Levels : V )H = 2.4V 

V| L = 0.8V 

Output Reference Levels : Vqh = 2.2V 

V 0L = 0.8V 


2.6 V v, 

INPUT X 

-2.4V 

r-o a v 

i 

OUTPUT 

V“ 2.2V 

A-oav 


1 


INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


8) Measured with a load equivalent to 1 TTL load and 10OpF. 


9) tcHZ> toHZ> fwHZ define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

10) For write cycles, the input data is latched at the earlier of R AN or CE rising edge. Therefore, the input data must be valid 
during the setup time (t DSW or t DSC ) and hold time (t D HW or *DHc)- 

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during t ASC and t^Q. 


12) The two refresh ope rations , auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V| H . 
Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FAS (min.) 

The timing parameter t FRS must be met for proper device operation under the following conditions: 

• a fter self ref resh 

• if OE/RFSH = “L” after power-up 
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TC518512PI/FI-80/10 


Static RAM 




























TC518512PI/FI-80/10 


Static RAM 


CE Only Refresh 


V IH 

AO — A10 V)L 







Note: All ~A18 = ' 


Auto Refresh 





Note : R/W, AO ~ A18 = V IH or V,, 


Self Refresh 


OE/ffF5H 



1/01-1/08 V ° H - 

v ou _ 


Note : R/W, AO ~ A18 = V, H or V, L 
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TOSHIBA 


SILICON GATE CMOS 


TC51V8512AF/AFT/ATR-12/15 

PRELIMINARY 


524,288 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 

The TC51V8512AF is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC51V8512AF 
utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power 
storage. The TC51V8512AF operates from a single 3.0V power supply. Refreshing is supported by a refresh (OE/RFSH) input which 
enables two types of refreshing - auto refresh and self refresh. The TC51V8512AF features a static RAM-like interface with a write 
cycle in which the input data is written into the memory cell at the rising edge of RAN thus simplifying the microprocessor interface. 

The TC51V8512AF is available in a 32-pin small outline plastic flat package, and a thin small outline package (forward type, 
reverse type). 


Features 

• Organization: 524,288 words x 8 bits 

• Low voltage function: 3.0V±10% 

• Data retention supply voltage: 2.0V ~ 3.3V 

• Fast access time 



TC51V8512AF Family 

-12 

-15 

t C £A ^ Access Time 

120ns 

150ns 

toEA^ Access Time 

60ns 

80ns 

Irc Cycle Time 

190ns 

230ns 

Power Dissipation 

99mW 

66mW 

Self Refresh Current 3.0V 

40pA 


• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 2048 refresh cycles/32ms 

• Package 

- TC51V8512AF: SOP32-P-525 

- TC51V8512AFT: TSOP32-P-400 

- TC518V512ATR: TSOP32-P-400A 


Pin Connection (Top View) 

AF/AFT 


ATR 


A 1 8 Cj 

1 

T?- 

32 

Al6u 

2 

31 

A1 4 [ 

3 

30 

A12P 

4 

29 

A7[ 

5 

28 

A6[ 

6 

27 

A5[ 

7 

26 

A4[ 

8 

25 

A3 C 

9 

24 

A2[ 

10 

23 

A1 [ 

11 

22 

A0C 

12 

21 

i/oi C 

13 

20 

1/02 [ 

14 

19 

1/03 C 

15 

18 

GND[ 

16 

17 



Pin Names 


A0-A18 

Address Inputs 

R/W 

Read/Write Control Input 

OE/RFSH 

Output Enable Input 

Refresh Input 

CE 

Chip Enable Input 

l/OI ~ 1/08 

Data Inputs/Outputs 

V DD 

Power 

GND 

Ground 
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TC51V8512AF/AFT/ATR-12/15 


Static RAM 


Block Diagram 



Operating Mode 


PIN 

MODE 

CE 

OE/ 

RFSH 

R/W 

A0-A18 

1/01 - 8 

Read 

L 

L 

H 

V* 

OUT 

Write 

L 

* 

L 

v* 

IN 

CE only Refresh 

L 

H 

H 

V* 

HZ 

Auto/Self Refresh 

H 

L 

* 

* 

HZ 

Standby 

H 

H 

* 

* 

HZ 


H = High level input (V| H ) 

L = Low level input (VnJ 
= V (H or V|i_ _ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are 
HZ = High impedance 


Maximum Ratings 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTES 

V|N 

Input Voltage 

o 

K 

l 

o 

V 

1 

V OUT 

Output Voltage 

-1.0 ~ 7.0 

V 

V DD 

Power Supply Voltage 

-1.0-7.0 

V 

t opr 

Operating Temperature 

0 ~ 70 

°c 

t strg 

Storage Temperature 

-55-150 

°c 


Soldering Temperature • Time 

260 *10 

°C • sec 

p d 

Power Dissipation 

600 

mW 

'out 

Short Circuit Output Current 

50 

mA 
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Static RAM 


TC51V8512AF/AFT/ATR-12/15 


DC Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

V DD 

Power Supply Voltage 

warn 

3.0 

3.3 

V 

2 

V| H 

Input High Voltage 

2.1 

- 

V DD + 0.5 

V 

V,L 

Input Low Voltage 

-0.5 

- 

0.7 

V 


DC Characteristics (Ta = 0 ~ 70°C, V DD = 3V±10%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

m 

Operating Current (Average) 

CE, Address cycling: t RC = t RC min. 

120ns version 

- 

20 

30 

mA 

D 

150ns version 

- 

15 

20 

a 

Standby Current 

CE = V IH , OE/RFSH = V| H 

- 

H 

0.5 

mA 


m 

Standby Current 

CE = V DD - 0.2V, OE/RFSH = V DD - 0.2V 

- 


40 

pA 

B 

D 

Self Refresh Current (Average) 

CE = V| H , CE/RFSH = V (L 

- 

B 

0.5 

mA 

B 


Self Refresh Current (Average) 

CE = V DD - 0.2V, UE/RFCR = 0.2V 

- 

B 

40 

pA 

B 

m 

Auto Refresh Current (Average) 

120ns version 

- 

20 

30 

mA 

3 

OE/RFSH cycling: t FC = t FC min. 

150ns version 

- 

15 

20 

u 

CE only Refresh Current (Average) 

CE, Address cycling: t RC = t RC min. 

120ns version 

- 

20 

30 

mA 

3 

150ns version 

- 

15 

20 

'l(L) 

Input Leakage Current 

0V < V| N < V DD , All other Inputs not under test = 0V 

- 

B 

±10 

pA 

| 

'O(L) 

Output Leakage Current 

Output Disabled (CE = V !H or OE/RFSH = V !H or R/W = ViJ, 

0V < Vq UT < Vqd 

- 

■ 

±10 

pA 

■ 


Output High Level 

Iqh = -100|iA 

Vqd ■ 0.2 

B 

- 

V 

■ 


Output Low Level 

Iql = ^ 00(iA 

- 

- 

0.2 

V 



Capacitance* (V DD = 3V, Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Cn 

Input Capacitance (A0 ~ A18) 

- 

5 

PF 

C !2 

Input Capacitance (CE, OE/RFSH, R/W) 

- 

7 

Cio 

Input/Output Capacitance 

- 

7 


This parameter is periodically sampled and is not 100% tested. 
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TC51V8512AF/AFT/ATR-12/15 


Static RAM 


AC Characteristics (Ta = 0 ~ 70°C, V DD = 3V±10%) (Notes: 5,6, 7) 


SYMBOL 

PARAMETER 

-120 

-150 

UNIT 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

*RC 

Random Read, Write Cycle Time 

190 


230 

- 



*RMW 

Read Modify Write Cycle Time 

250 

V" 

290 

- 



*CE 

CE Pulse Width 

120 

10,000 

150 

10,000 



tp 

CE Precharge Time 

70 

- 

80 

- 



tcEA— 

CE Access Time 

- 

120 


150 



l OEA 

CE Access Time 

- 

''"-60" 

- 

80 



l CLZ 

CE to Output in Low -Z 

20 

- 

20 

- 



toLZ 

CE to Output in Low -Z 

0 

- 

0 

- 



l WLZ 

Output Active from End of Write 

5 

- 

5 

- 



l CHZ 

Chip Disable to Output in High-Z 

0 

30 

0 

30 


8 

l OHZ 

CE Disable to Output in High-Z 

0 

30 

0 

30 


8 

l WHZ 

Write Enable to Output in High-Z 

0 

30 

0 

30 


8 

tosc 

CE Setup Time Referenced to CE 

0 

- 

0 

- 


8 

k)HC 

CE Hold Time Referenced to CE 

15 

- 

15 

- 


8 

IrCS 

Read Command Setup Time 

0 

- 

0 

- 



l RCH 

Read Command Hold Time 

0 

- 

0 

- 

ns 


t W p 

Write Pulse Width 

35 

- 

35 

- 



twCH 

Write Command Hold Time 

70 

- 

70 

- 



l CWL 

Write Command to CE Lead Time 

35 

- 

35 

- 



tpsw 

Data Setup Time from R/W 

30 

- 

30 

- 


9 

tosc 

Data Setup Time from CE 

30 

- 

30 

- 


9 

l DHW 

Data Hold Time from R/W 

0 

- 

0 

- 


9 

l DHC 

Data Hold Time from CE 

0 

- 

0 

- 


9 

l ASC 

Address Setup Time 

0 

- 

0 

- 


10 

Uhc 

Address Hold Time 

25 

- 

25 

- 


10 

*FC 

Auto Refresh Cycle Time 

190 

- 

230 

- 



^RFD 

RFSH Delay Time from CE 

70 

- 

80 

- 



^FAP 

RFSH Pulse Width (Auto Refresh) 

80 

8,000 

80 

8,000 


11 

^FP 

RFSH Precharge Time 

40 

- 

40 

- 


11 

*fas 

RFSH Pulse Width (Self Refresh) 

8,000 

- 

8,000 

- 


11 

l FRS 

CE Delay Time from RFSH (Self Refresh) 

250 

- 

300 

- 


11 

^REF 

Refresh Period (2048 cycles, AO ~ A10) 

- 

32 

- 

32 

ms 


tl 

Transition Time (Rise and Fall) 

3 

50 

3 

50 

ns 
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Notes: 

1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device. 

2) All voltages are referenced to GND. 

3) Iqqo > Iddf 3 < and Iq DF4 depend on the cycle time. 

4) l DD0 depends on the output loading. Specified values are obtained with the outputs open. 

5) An initial pause of 100|is with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume t T = 5ns. 

7) Measured with a load equivalent to 1 TTL load and 10OpF. 

8 ) tCHZ- t 0 HZ> twHZ define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

9) For write cycles, the input data is latched at the earlier of R/W or CE rising edge. Therefore, the input data must be valid 

during the setup time (t DS w or t DS c) and hold time (to H w or t DH c). 

10) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during t A sc an d t^c- 


11) The two refresh ope rations , auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V| H . 
Auto refresh : RFSH pulse width < t FAP (max.) 

Self refresh : RFSH pulse width > t FAS (min.) 

The timing parameter t FRS must be met for proper device operation under the following conditions: 

• a fter self ref resh 

• if OE/RFSH = “L” after power-up 
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Data Retention Characteristics (Ta = 0 ~ 70 


SYMBOL 

PARAMETER 

V DH 

Data Retention Supply Voltage 

•dDF2 

Self Refresh Current 


Recovery Time 


*The rising and falling slope of V DD must be more than 
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Timing Waveforms 

Read Cycle 
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CE Only Refresh 



1 / 01 — 1/08 


Voh— 

VOL- 


- OPEN - 

Note: All ~ A18 = V, H or V, L 



Auto Refresh 



1 / 01 - 1/08 V ° H - 

Vol - 

Note : RAN, AO ~ A18 = V, H or V, L 


OPEN 


Self Refresh 



1/01-1/08 V ° H —- 

V OL — 

Note : RAN, AO ~ A18 = V, H or V, L 


OPEN 
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